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nrOlENK   OP    OCOVPATlOJf. 


The  enormous  impulse  g'iven  to  manufactures  of  all  kinds  by  the 
utilization  of  steam  has  already  made  a  great  change  in  the  physical  con- 
ditioHB  undor  which  the  laborer  works.  The  employment  of  a  grcttt 
amount  of  capital  in  a  single  establishment  enables  the  proprietor  to 
furnish  roomy  shops  and  special  means  of  ventilation  in  place  of  the  con- 
tracted dwellings  or  small,  ill-vontilated  shops  in  which  private  workmen 
once  had  to  labor.  The  greater  facilities  possessed  by  large  establish- 
ments for  the  disposal  of  their  goods  also  enable  them  to  be  content  with 
smaller  pn)rit8  and  so  nndersell  the  small  proprietor,  a  course  which  seems 
to  be  gradually  transferring  the  fixed  capital  of  the  whole  commercial  world 
into  the  hands  of  a  few  persons.  This  gradual  massing  of  wealth  is,  how- 
ever, attended  with  its  benefits  to  the  artisans  themselves.  Notwithstand- 
ing some  exceptions,  workmen,  as  a  rule,  work  under  healthier  conditions 
and  receive  bettor  wages  in  large  factories  than  wheu  they  work  by  them- 
selves at  home.  A  somewhat  striking  illustration  of  this  is  given  by  Ilirt 
in  the  case  of  weavers  in  Germany.  An  industrious,  skilful  weaver,  ac- 
cording to  his  statement,  working  at  homo  on  his  own  loom,  can  earn  on 
an  average  2  thalers  (11.43)  a  week,  or,  on  very  fine  work,  2J  thalers. 
His  wife  and  children  earn  a  little  besides,  so  that  the  total  average 
family  income  amounts,  with  slight  variations,  to  about  100  or  120  thalers 
a  ye^r.  Of  this  ho  pays  25  for  dwelling  and  fuel,  5  for  school  money  and 
sundries,  so  that  he  luis  about  90  thalers  K-ft  for  food  and  clothing.  The 
morning  meal  of  such  a  family  consists  of  meal  soup  and  potatoes,  with 
rye  coffee.  At  noon  they  have  bread  and  potatoes,  and  in  the  evening 
meal  soup  and  potatoes.  They  cannot  afford  meat,  excepting  on  Sundays 
and  holidays,  when  they  may  have  half  a  pound  of  veal  for  the  whole 
family.  In  some  places  there  are  knackeries,  where  horse-meat  can  be 
bought  fur  about  six  cents  a  pound,  but  it  is  mostly  sold  in  the  form  of 
sausages,  stuited  with  fat  and  hard  to  digest;  its  nutritious  value  is  small, 
and  it  often  causes  severe  gastric  cnlarrii.  The  dwelling-space  is  very 
contracted,  two  or  three  families  often  living  in  one  room,  which  is  quito 
dark,  owing  to  the  small  size  and  dirty  condition  of  the  windows — which 
are,  in  addition,  almost  always  nailed  up  so  that  they  cannot  bo  openetl, 
and  drip  with  the  condensed  moisture  of  the  oppressive  atmosphere  of  the 
room.  In  vi\*id  contrast  with  the  condition  of  these  poor  people  is  that 
of  the  factory  hands,  who  work  in  large  rnnms,  where  there  is  hardly  uny 
dust  or  bad  odor,  where  the  air  is  quite  fresh  and  frequently  changed,  and 
they  can  earn  from  9J  to  6  thalers  a  week,  with  less  labor  and  less  risk  to 
their  health. 

But  although  the  sanitary  surroundings  of  the  workmen,  as  regards 
ventilation  and  lights  together  with  the  hours  of  labor,  wages,  and  conse- 
quently food  and  clotliing,  are  growing  gradually  better,  certain  new 
dangers  have  been  introduced  by  the  new  processes  of  manufacture,  which 
have  not  yet  been  fully  met.  Striking  examples  of  these  are  seen  in  the 
manufacture  of  matches,  and  of  chemicals  sueli  as  potassium  Ijiehroirmte, 
quinine,  etc.,  and  the  use  of  such  agents  as  carbon  bisulphide  uud  the 
brilliant  colors  produced  by  various  compounds  of  arsenic. 
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Since  the  dangers  incident  to  various  occupations  have  been  brought 
to  public  notice,  it  has  become  a  grave  question  how  far  the  emploj'ment 
of  women  and  children  in  factories  stiould  be  allowed.  Women  are  cer- 
tainly more  delicately  orcranized  than  men^  less  capable  of  sustained 
muscular  exertion,  and  more  susceptible  to  many  of  the  poisons  used  in 
the  arts  and  manufactures.  As  the  physical  condition  of  women  has  such 
an  important  bearing  on  the  welfare  of  the  race,  and  on  the  health  of 
future  generations,  it  becomes  fairly  a  question  of  government  control. 

The  same  is  true  with  regard  to  children.  They  are  soon  to  be  men 
and  women,  and  constitute  the  sinew  of  the  country.  It  is  of  supreme  im- 
portance for  the  existence  of  any  nation  that  the  physical  and  mental 
health  of  its  children  and  youth  should  be  carefully  guarded  and  kopt  at 
its  highest  possible  point.  Hut,  in  the  fonnative  period  of  life,  constant 
and  powerful  impressions  of  any  kind  leave  their  mark,  when  they  fail  to 
in  any  way  alter  the  iron  frame  of  the  adult.  In  England,  in  past  times, 
little  creatures  of  six  have  been  made  to  work  all  day  in  factories,  and  the 
distortion  of  the  limbs  produced  by  the  constraint'*!  attitude  they  were 
obliged  to  assume  was  so  great  and  so  universal  as  to  give  rise  to  the 
term  "factory-leg,"  a  form  of  bandy -leg,  with  a  partial  subluxation  of  the 
tibia  on  the  femur.  It  is  to  be  remembered  that  many  of  the  epiphyses 
are  not  united  with  the  bony  shaft  until  the  fourteenth  or  sixteenth  yt'ar, 
that  the  substance  of  the  bone  is  so  soft  and  yielding  that  "  greenstiok 
fractures  occur,  and  that  the  functioa  of  hematosis  is  so  imperfectl 
established  that  comparatively  small  losses  of  blood  in  children  produce 
fiorious  results,  and  tfiat  lack  of  fresh  air  and  exercise  produces  ameinia 
and  debility  in  them  much  sooner  than  in  adults.  According  to  Hirt  the 
curves  of  the  spine  even,  which  arc  ao  pronounced  in  adults,  arc  lacking 
at  birth,  and  do  not  appear  until  the  seventh  year,  and  really  result  from 
muscular  exertion  and  the  weigfit  of  the  body.  One  might  certainly  infer 
from  this  that,  if  a  human  being  lay  on  his  back  from  birtfi»  these  curves 
would  never  appear;  but  they  are,  notwithstanding,  plainly  indicated  ia 
the  fcetus  or  new-born  child,  as  may  be  seen  from  the  photographs  of 
frozen  sections  in  Plates  XI.  and  XIII.  of  Part  I.  of  Riidinger's  Topo- 
graphisch-chirurgische  Anatomie,  Some  interesting  figures  are  given  by 
Layet  (p.  51*),  showing  quite  clearly  the  influence  of  factory  labor  on  the 
health  of  the  young.  Out  of  10,000  conscripts  from  ten  agricultural 
departments  of  Franco,  4,029  were  rejected  on  accuunt  of  small  stature, 
chitism,  various  infirmities  or  feebleness  of  constitution,  while. in  the 
Marne,  the  Seine-lnfcrieure,  the  Kure,  etc.,  manufacturing  districts,  there 
were  14,451  rejected  to  10,000  found  fit  for  the  service. 

Such  considerations  as  the  above  have  induced  most  governments  to 
frame  laws  for  the  protection  of  children  against  the  rapacity  of  parents 
and  employers,  and  to  prescrlhe  quite  in  detail  the  time  and  manner  in 
which  their  labor  may  bo  availfd  of.  Legislation  of  this  kind  has  beea 
most  extensive  and  complete  in  England,  and  her  example  has  been  fol- 
lowed to  a  greater  or  less  degree  by  many  other  countries  of  Europe  and 
some  of  the  United  States.     The  first  Factory  Act  was  passed  in  1831 
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The  enormous  impulwi  ^ivcn  to  mBnufacturcs  of  nil  kind*  by 
utilization  of  steam  has  already  nuid*'  a  great  changt?  in  the  physioal 
ditions  under  which  the  laborer  works.  The  employment  of  a  ^reat 
amount  of  capital  in  a  single  establishment  enoMos  the  proprietor  to 
furnish  roomy  shops  and  special  means  of  ventiUtinn  in  place  of  the  con- 
tracted dwellings  or  small,  ill-ventilated  shops  in  which  private  workmen 
once  had  to  labor.  The  greater  facilities  possessed  by  large  establish- 
ments for  the  disposal  of  their  goods  also  enable  them  to  be  content  with 
smaller  profits  and  so  undersell  the  small  proprietor,  a  course  which  seems 
to  be  gradually  transferring  the  fixed  capital  of  the  whole  commercial  world 
into  the  hands  of  a  few  persons.  This  gradual  massing  of  wealth  is,  how- 
ever, attended  with  its  benefits  to  the  artisans  themselves.  Notwithstand- 
ing some  exceptions,  workmen,  as  a  rule,  work  under  healthier  conditions 
and  receive  better  wages  in  large  factories  than  when  they  work  by  them- 
selves at  home.  A  somewhat  striking  illustration  of  this  is  given  by  Hirt 
in  the  case  of  wearers  in  Germany.  An  industrious,  skilful  weaver,  ac- 
cording to  his  statement,  working  at  homo  on  his  own  loom,  can  earn  on 
an  average  2  thalers  (11.4.1)  a  week,  or,  on  verj'  fine  work,  2J  thaler*. 
His  wife  and  children  earn  a  little  besides,  so  that  the  total  average 
family  income  amounts,  with  sH^^ht  variations,  to  about  100  or  120  thalers 
a  year.  Of  this  he  pays  25  for  dwelling  and  fuel,  5  for  school  money  and 
sundries,  so  that  he  has  about  90  thalers  left  for  food  and  clothing.  The 
morning  meal  of  such  a  family  consists  of  meal  soup  and  potatoes,  with 
rj'e  coffee.  At  noon  they  have  bread  and  potatoes,  and  in  the  evening 
,^3:ieal  soup  and  potatoes.  They  cannot  afford  meat,  excepting  on  Sundays 
holidays,  when  they  may  have  half  a  pound  of  veal  for  the  whole 
Tamily.  In  some  places  there  are  knackeries,  where  horse-meat  can  bo 
bought  fur  about  six  cents  a  pound,  but  it  is  mostly  sold  in  the  form  of 
sausages,  stuffed  with  fat  and  hard  to  digest;  its  nutritious  value  is  small, 
and  it  often  causes  severe  gastric  catarrh.  The  dwelling-space  is  very 
contracted,  two  or  three  families  often  liviJig  in  one  room,  which  is  quite 
dark,  owing  to  the  small  size  and  dirty  condition  of  the  windows — which 
are,  in  addition,  almost  always  nailed  up  so  that  they  cannot  bo  opened, 
and  drip  with  the  condensed  moisture  of  the  oppressive  atmosphere  of  the 
room.  In  vivid  contrast  with  the  condition  of  these  poor  penplo  ia  that 
of  the  factory  iiands,  who  work  in  large  rooms,  where  there  is  hanJly  nny 
dust  or  bad  odor,  where  the  air  is  quite  fresh  and  frequently  changed,  and 
they  can  earn  from  2J  to  5  thalers  a  week,  with  le*s  labor  and  less  risk  to 
their  health. 

But  although  the  sanitary  surroundings  nf  the  workmen,  as  regards 
ventilation  and  ligiit,  together  with  the  hours  of  labor,  wages,  and  conse- 
quently food  and  clothing,  are  growing  gradually   better,  certain  new 
dangers  have  been  introduced  by  the  new  processes  of  manufacture,  which 
have  not  yet  been  fully  met.     Striking  examples  of  these  are  seen  in  th 
manufacture  of  matches,  and  of  chemicals  sucli  as  potassium  bichromatf 
quinine,  etc.,  and  the  use  of  such  agents  as  carbon  bisulphide  and  (li 
brilliant  colors  produced  by  various  compounds  of  arsenic. 
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Since  the  dangers  incident  to  various  occupations  have  been  brought 
to  public  notice,  it  has  become  a  grave  question  how  far  the  employment 
of  women  and  children  in  factories  should  be  allowed.  Women  are  cer- 
tainly more  delicately  organized  than  men,  less  capable  of  sustained 
muscular  exertion,  ami  more  susceptible  to  many  of  the  poisons  used  in 
the  arts  and  manufactures.  As  the  physical  condition  of  women  has  such 
an  important  bearing  on  the  welfare  of  the  race,  and  on  the  health  of 
future  generations,  it  becomes  fairly  a  question  of  government  control. 

The  same  is  true  with  regard  to  children.  They  are  soon  to  be  men 
and  women,  and  constitute  the  sinew  of  the  country.  It  is  of  supremo  im- 
portance for  the  existence  of  any  nation  that  the  physical  and  mental 
health  of  its  children  and  youth  should  be  carefully  guarded  and  kept  at 
its  highest  possible  point.  But,  in  the  formative  period  of  life,  constant 
and  powerful  impressions  of  any  kind  leave  their  mark,  when  they  fail  to 
in  any  way  alter  the  iron  frame  of  the  adult.  In  England,  in  past  times, 
little  creatures  of  six  have  been  made  to  work  all  day  in  factories,  and  the 
distortion  of  the  limbs  produced  by  the  constrained  attitude  they  were 
obliged  to  assume  was  so  great  and  so  universal  as  to  give  rise  to  the 
term  "factory-leg,"  a  form  of  bandy-leg,  with  a  partial  subluxation  of  the 
tibia  on  the  femur.  It  is  to  be  remembered  that  many  of  the  epiphyses 
are  not  united  with  the  bony  shaft  until  thu  fourteenth  or  sixteenth  year, 
that  the  substance  of  the  bone  is  so  soft  and  yielding  that  "greenstick" 
fractures  occur,  and  that  the  function  of  hematosis  is  so  imperfectly 
established  that  comparatively  small  losses  of  blood  in  ciiildren  produce 
serious  results,  and  that  lack  of  fresh  air  and  exercise  produces  anaemia 
and  debility  in  them  much  sooner  than  in  adults.  According  to  llirt  the 
curves  of  the  spine  even,  which  are  so  pronounced  in  adults,  arc  lacking 
at  birth,  and  do  not  appear  until  the  seventh  year,  and  really  result  from 
muscular  exertion  and  the  weight  of  the  body.  One  might  certainly  infer 
from  this  that,  if  a  human  being  lay  on  his  back  from  birth,  these  curves 
would  never  appear;  but  tiiey  are,  notwithstanding,  plainly  indicated  in 
the  fcetus  or  new-born  child,  as  may  be  seen  from  the  photographs  of 
frozen  sections  in  Plates  XI.  and  XIII.  of  Part  I.  of  Hudinger*s  Topo- 
graphisch-chirurgische  Anatomie.  Some  interesting  figures  are  given  by 
Layet  (p.  59),  showing  quite  clearly  the  influence  of  factory  labor  on  the 
health  of  the  young.  Out  of  10,000  conscripts  from  ten  agricultural 
depaKmenta  of  France,  4,020  were  rejected  on  account  of  small  stature, 
raohitism,  various  infirmities  or  feebleness  of  constitution,  while, in  the 
Mamc,  the  Seine-Inferieure,  the  Kuro,  etc.,  maimfacturing  districts,  there 
were  14,451  rejected  to  10,000  fourul  tit  for  the  ser\'ice. 

Such  considerations  as  the  above  have  induced  most  governments  to 
frame  laws  for  the  protection  of  children  against  the  rapacity  of  parents 
and  employers^  and  to  prescribe  quite  in  detail  the  time  and  manner  in 
which  their  labor  may  be  availed  of.  I^'gislation  of  tin*  kind  has  been 
most  extensive  and  complete  in  England,  and  lier  example  has  been  fol- 
lowed to  a  greater  or  less  degree  by  many  other  countries  of  Europe  and 
some  of  the  United  States.     The  first  Factory  Act  was  passed  in  183*1, 
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and  additions  and  emendations  hare  beoi  made  at  intervali,  tan  In  tM,  «|l 

to  tho  last  act  of  1878.  The  act  of  1874  provides  that  no  ehOd 
shall  be  employed  in  a  factory  r^pilariiyy  excepting  in  textile 
and  small  shops  with  less  than  60  emi^^i^  whm  they  wmj  be  «■•- 
}>loyed  at  8  yean  of  age.  Childien  from  9  to  18,  yontha  vp  to  ISimmd 
women  of  every  age  over  18  can  be  employed  only  from  6  to  6^  or  horn  T 
to  7.  Children,  young  people,  and  women  are  forbidden  to  eat  tbeir  menW 
in  the  work-rooms,  and  must  have  two  hours  for  meals,  one  of  them  aft 
least  being-  before  3  P.JC  Children,  young  people,  and  women  mnat  not 
work  longer  than  4^  hours  on  a  stretch,  without  a  pause  of  at  leaat  half 
an  hour.  On  Saturdays  they  are  allowed  to  work  only  till  18;90or]. 
o'clo(^k,  or,  if  a  recesA  is  allowed,  until  1 :30.  Children  who  woik  nnder 
these  rules  all  day  long  must  have  every  other  day  free.  If  they  woilc 
every  day,  they  must  be  employed  from  6  to  1,  or  from  12  to  6,  C  a.,  half 
the  day.  They  must  not  be  made  to  work  Saturdays,  Sundays,  boliday% 
or  by  night.  Inspectors  are  appointed  by  the  government,  whose 
it  is  to  visit  all  factories  in  their  districts,  and  see  that  these 
are  carried  out  and  the  legal  penalties  enforced  against  employers  who  dio* 
regard  tliem.     The  act  of  1878  facilitates  such  inspection  and  regulation. 

In  France,  only  children  over  12  can  be  employed  regularly  in  faetoriea, 
exce2)ting  in  certain  special  trades  which  are  named,  at  which  those  of  10 
years  old  may  work,  but  only  6  hours  a  day.  Nig^t  work  is  only  allowied 
to  those  over  16,  and  to  girls  over  21.  With  few  exceptions,  ohildran 
under  13,  girls,  and  women,  cannot  be  employed  in  subterranean  lab<Mr. 

In  Germany  the  age  at  which  children  may  be  set  at  work  in  faotorien- 
is  fixed  at  12  years,  and  in  Switzerland  at  14. 

In  the  United  States  similar  laws  exist,  so  far  as  I  have  been  able  to 
learn,  in  only  three  States.  In  Massachusetts,  children  under  10  are  for- 
bidden to  be  employed  regularly  in  factories,  while  in  Rhode  Island  the 
limit  is  fixed  at  12,  and  in  Pennsylvania  at  13. 

All  of  the  laws  hitherto  passed  on  this  subject  seem  to  be  merely 
tentative.  It  has  been  observed  that  the  quality  of  the  national  body  and 
mind  was  being  injured  by.  the  stunting  effect  of  werk  on  those  of  tender 
years,  and  so  lawgivers  have  tried  to  regulate  the  matter  empirically, 
'Without  consideration  of  the  physiological  principles  invoK-ed.  Instead 
of  saying,  "  This  child  began  factory-work  at  eight  and  was  injured  there- 
by, and  so  hereafter  no  child  shall  work  until  he  is  nine,"  it  should  becon- 
sidered  that  just  previous  to  puberty  occurs  the  most  rapid  growth  of  any 
age,  and  that  during  this  time,  say  from  11  to  14,  and  while  the  sexual 
evolution  is  in  progress,  the  stamina  of  the  child  is  taxed  to  the  utmost. 
He  or  she  should  at  such  a  time  be  engaged  in  the  most  healthful  occupa- 
tion of  l)ody  and  mind — not  subjected  to  great  fatigue,  and  should  be  so 
emi)loyed  that,  whenever  it  appears  advisable,  the  habitual  occupation  can 
he  intermitted.  This  intermission  is  possible  if  the  child  is  only  employed 
at  home  or  in  school,  but  not  under  the  inexorable  discipline  of  a  factory, 
I  thir»k,  therefore,  that  eventually  the  laws  will  be  so  framed  as  to  either 
prevent  the  employment  of  children  in  factories  before  the  age  of  puberty, 
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or  render  their  employment  under  that  ago  liable  to  irregular  interrup- 
tions, and  therefore  a  well-recognized  commercial  risk.  The  ago  ut 
■which  they  may  first  be  employed  will  either  bo  fixed  arbitrarily  at  14  or 
15,  or  will  be  left  to  the  judgment  of  a  medical  inspector.  Between  11 
and  20,  the  youth  is  still  immature,  although  capable  of  considerable  en- 
durance, and  he  or  she  should  r.ot  be  allowed  to  work  more  than  eight  hours 
a  day  at  the  most.  After  this  age,  the  hours  and  methods  of  labor  may 
safely  be  left  to  be  determined  by  the  law  of  competition.  , 

In  all  cases,  growing  persons  and  women  should  not  be  allowed  to 
work  in  places  where  they  are  subjected  to  the  influence  of  poisons,  such 
as  lead,  mercury,  phosphorus,  etc.  Besides  their  deleterious  effect  upon 
the  growing  body,  they  are  peculiarly  injurious  to  the  sexual  health  of 
women,  and  produce  menstrual  irregularities  and  abortions.  This  has 
been  abundantly  proved  in  the  case  of  lead  and  mercury,  and  possibly  of 
tobacco. 

All  factories  should  certainly  be  under  sanitary  supervision,  and  all 
laws  for  the  protection  of  women  and  children  in  this  regard  rigidly  en- 
forced. Hirt  thinks  that  every  workman  in  a  factory  should  undergo 
medical  examination,  and  those  unfitted  for  particular  trades  should  be 
forbidden  to  work  at  them.  A  narrow-chested  man,  for  example,  with 
phthisical  tendencies,  should  not  be  allowed  to  work  at  dry  grinding,  but 
only  the  robust  and  vigorous.  This  advice  seems  of  doubtful  value.  If 
carried  out,  it  would  certainly  result  in  putting  the  best  physical  material 
in  the  nation  into  the  most  destructive  occupations,  and  end  in  a  pro- 
nounced deterioration  of  the  national  stamina.  This  very  thing  has 
been  long  practised  in  the  military  service,  and  political  economists  have 
bewailed  the  fact  that  war  weeded  out  just  the  flesh  and  blood  that  the 
nation  most  needed,  and  left  all  the  consumptives  and  imbeciles  at  homo 
to  propagate  their  species.  In  the  army  such  rules,  however,  arc  impera- 
tively necessary,  for  consumptives  are  no  more  fit  for  soldiers  than  for 
fathers;  but  to  choose  such  a  method  of  depreciating  the  stoek  deliber- 
ately where  it  is  not  necessary,  would  seem  to  bo  very  undesirable,  to  say 
the  least.  Thecontrary  would  better  serve  the  interests  of  the  race,  viz. :  to 
encourage  the  weakly  to  work  at  tlie  injurious  trades,  and  discourage  the 
vigorous.  A  certain  amount  of  selection  in  this  respect  is  brought  about 
even  now  by  natural  laws,  and  we  find  the  feeble  taking  of  their  own  ac- 
cord to  sedentary  and  confining  occupations,  while  the  giants  alone  can 
carry  on  the  operations  of  a  great  forge  or  smithy. 

The  classification  of  the  various  occupations  for  the  purposes  of  this 
chapter  is  a  matter  of  much  difficulty.  Almost  every  occupation  exposes 
its  followers  to  more  than  one  source  of  danger.  Thus,  a  hatter  is  ex- 
posed to  dust  in  sorting  and  cleaning  the  hair  of  which  felt  is  made; 
to  the  poisonous  effects  of  mercury,  which  he  uses  to  separate  the  hair 
from  the  hide;  to  acid  fumes,  and  to  odors  more  or  less  offensive  from  the 
glue  or  size  used  in  stiffening.  The  iron-puddler  is  subjected  to  sudden 
extremes  of  heat  and  cold,  to  the  effects  of  excessive  muscular  effort  and 
to   the   dazzling  light  from  the  mass  of  molten  metal.     It  is  therefore 
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necessary  to  olaMify  occapations  according  to  what  seenu  to  be  tlie  dbieC 
source  of  injury  connected  with  them,  and  in  this  ratpeot  thero  will 
naturally  be  much  difference  of  opinion. 

The  claamfioation,  to  which  I  shall  adhere  M  oloaely  •■  poMibb^  Is  th» 

following: 


Occupations  involving  the  introduction  of  deleterious  nttttafs  into 
body, 

1.  By  InhakUiofU 


A.  Vapors  and  Gmmi 


a.  IxiiimUag. 


o.  Fotsonciuu 


A  OffeniiTCi 


a  Dust 


a.  Inltatiiig. 


b,  Poisonoos. 


Hetal-reflnen,  gold-  and  rilimnltlMi,  J«w«I1m^ 
electrotypoTB,  etob«n«  biaaobeWi 
makers,  matinfaotiuen  of 
Gasmen,  gilders,  mirror-maken, 
era,  match-makers,  mbber 
smelters,  manafactuneza  <ft  anllhm, 
rapheis.  cloth-soonreia. 
Brewers,     batchers,     fellmongeca, 
dreaserSf  tamiers,  gnt-deanezs,  tripe-   aad 
bead-cleaners,  fat-iendcreis,    lard-refla«i^ 
boue  boilenu  glne-maken,  feztfllser  Bsaau- 
facturcrA,   pork-packen,  soap-makeia,    oO- 
pressers,  checBe-makera^  Boavengeia, 
refiners,  faUers,  hostlers,  dog-fanoiezay 
pickeni. 
'  MatsIIio.  j  BronxerB,  flle-cnttera,  fitters,  grinders, 
Aecauio.  ^      makerw,  pin-pointerB,  cuUera. 

r  CemeDt-makem,  stone-cutters,  potters,  Mnw- 

MlneraL  J     ■^™®"''  plastet-bumers,  glass  ■  ontters,  aand* 

Amerai.  s      ^last    operatives,     diamond-catters,   litho^ 

[    rapbers. 

(  Chimney-sweeps,  monlders,  millers,  ootton. 

Vegetable,  i     flax»  and  hemp  operatives,  tobacoo  opax»- 

(     tivea 
Animftl  i  Bmsh-makers,  button-makers,  feather,  wool  and 

'  }     silk  operatives. 
Mixed :  Carpet-oleaners,  hair-pickers,  street-sweepers. 
Artificial-flower    makers,     wall-psper    makers,     hatt«n, 
enamellers,  painters,  type-foonders,  white-lead  manm- 
faotorexs,  wockets  in  copper. 

2.  J?y  Abiorption, 


Irritating  sabstanoes  :  Domestics,  waahorwomen,  gzooaa. 
Poisonous :  Pederasts,  proetitatea. 


n. 


Occupations  involving  exposure  to  conditions  that  interfere  with 
trition. 

1.  Elevated  or  Variable  Temperature, 

i  Boatmen,  fithermen,   farmers  (florists,   gardeners, 

a.  Vicissitadesof  weather.  <      serymen).  drivers  (cartmen.  hackmen,  omnibus-dri 
(      laborerfi,  bricklayers,  masons. 

Brick-makers,  bakers,  cooks,   charcoal-burners,   blacksmit} 

b.  Artificial  heat.  •{     gineera.  stokers,  forgemen,  iroo-puddlers,  glass-blowers, 
laimdresses. 
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2.    Over-iiBC  of  Certain  Organs, 

„  .        ,        .  y \    (  Hroken!»  gamblera.  merch&ata,  phyaiciana,  teA- 

fl.  NorrouB  syBtem  (mental  worry).  J      tiwtera  •-•  r  ^  -^ 

f    «         ( EnCTQTen,   ]apidaric«t    watchmakers,    eeamstresses  (embroiderera,    lace- 
*•  ®y**    /      inake«). 

tf.  Vocal  orgODS ;  Actors,  clergymen,  Btugcra,  public  speokcra. 

,   »      ,       ( Athletes,    copyista,    moaioiaufl    (uiauista,    rioUaiats,    braaa'iasirament 
d.  Mosdea  |     ^^^^^ 

3.    Cofistrai/ied  Attitude, 

Printera  (oompoaitors,   presameo),  coopera,  carpentera,  cabinet-makers,  ahoemakert, 
tailora,  salesmen  and  women. 

4.  Sedentary  Life, 
Artiata,  derka,  lawyera,  litenuy  men,  atadente,  teachetai 


k 


I 


III. 
Occupationa  involving  exposure  to  mechanioftl  violonce, 

1.  From  machinery  ;  Factory  operativea,  macbmista,  railway  emplnyda, 

2.  From  prev«^nfcable  accideuta  :  Lumberaien,  quarrymcu,  roofer«. 

8.  From   vahattona  in  atmoapheho    preaaure:  AUronauta,    caiaaou' workers,   divera, 
boiler- makers. 

Besides  the  diseases  which  may  be  considered  due  to  occupation,  there 
are  certain  anomalies  of  nutrition,  which  are  rather  to  be  class<*d  as  coiii- 
pensatory  physiological  changes  than  as  actual  disea.se.  Such  are  the 
thickening  of  the  skin  and  development  of  bursa;  in  parts  subjected  to 
friction  and  pressure  from  the  tools  used  in  a  trade.  Some  of  the  marks 
thus  produced  are  quite  characteristic  of  the  trade  which  causes  them,  and 
thus  br'come  important  from  a  mudico-h-gal  point  of  view.  Tlic  "  profes- 
sional hand,"  as  it  has  bcon  called,  ha-s  been  the  subject  of  elaborate  in- 
vesti^tion  in  France,  and  in  fact  most  of  the  information  to  be  gathered 
on  these  marks  can  hp  traced  to  the  papers  of  Tardiou  and  V'ernois,  the 
latter  especially  comprising  nearly  all  that  is  known  about  the  subject. 
Interesting  and  of  some  importance  for  similar  reasons  are  the  stains  left 
by  substances  used  in  the  .arts  and  manufactures,  which  also,  in  certain 
cases,  may  furnish  a  clue  to  personal  identity.  The  most  important  of 
these  various  marks,  although  m»t  strictly  diseases,  will  be  mentioned 
under  the  appropriate  headings,  and  will  also  be  found  tabulated  for  con- 
venient reference  at  the  end  of  the  chapter. 


Occupaliot)^  involving/  the  introduction  o/  deleterious  matters  iixlo  the 
body. 

These  matters  may  exist  in  a  gaseous  form  or  as  dust  in  the  air,  and 
be  introduced  into  the  body  through  the  respiratory  mucous  surface,  i,  c, 


hy  inhtxlatitmt  or  enU-r  U  throug^h  ihn  othrr  ma«>oaa  iiarfiu»»  or  tb«  tkta^ 

i,  e.j  hy  abtttjrpdon. 

1.    OcfyitpfitifiUtt   in  y:hkh  hidivlduttU  Uft  expowd to  tht  JSCllAUin 

A. — ^Vapors  axd  GaseSw 

The  foreign  vftpors^  gascK,  and  fumcis  which  exist  in  thn  nit  of  tii«tif 
'Workrooms  and  ar<;  necessarily  uilialeil  hy  the  workiucu,  infty  bt  Urovdl^r 
divided  into  ihret*  clause*:  those  whose  pHnoipal  effc-cl  U  Kniil  An<l  coKuuytJl 
in  ivritfition  and  stimulation  of  the  mucous  nifniorune  of  t hi- Atr-pacMffes, 
those  whose  chief  efTect  i4  &  poiMom^v-*  uiifCaiid  i»  brouffht  «»ii  by  tb«  ab* 
sorption  of  the  noxious  Bubstant^ua  itiio  tha  blofxl,  luid  Uioho  wboMo  mod 
marked  characteristic  is  their  ojfcusivc  odor,  ^^ 

a.   OvcftpatiOJis  ichivh  €^>o»t  persons  to  ths  inhfdeUion  of  iKBiTATne^^ 

gases  or/ufft^4. 

The  gases  Includc^d  under  this  headi^^  are  mostly  timmonia,  cJdt/ri^tc^ 
mttphitrtniSfh*fjninitrir.t  nifnc,  hydtorhlorir^  and  hi/(lrf*fttwrSc  &Mfk^  llifly 
differ  very  mudi  in  ths  degrc^o  r>f  irritation  they  crause,  and  in  the  ulterior 
con sequo noes  of  sue]!  irritation* 

The  imniedlato  result  of  an  exposure  to  thcae  fumes  t»  rough  and 
increased  secretion  of  muouB  frotii  th<^  throut  and  nost^with  in  bomr*  can 
Iflchryraation  and  snocainj^.  Wlicn  thoy  aro  in  snmll  ijunnti»y  iho  uiily 
symptom  may  bu  a  ticklings  hnmmwg  roiij^h,  und  >vhrn  in  \i'ry  iMrpfO 
quantity  they  may  cauae  sudden  spasm  of  thi?  glottis,  or  ©von  cpdrnm,  »o 
as  to  threaten  suffocation.  Attack*  of  coughing  due  to  surh  imtation 
may  occasionally  be  followed  by  bloody  sputa,  otiing  to  thi*  ^j-t^ntral  con- 
gestion of  the  mucouis  membrane,  ^H 

The  uhimate  results  of  the  inhalation  of  such  fumes  arc  catarrhs,  th^^ 
acute  forms  being  less  common  than  tht'  chronic.     These  chronic  cataj*rt 
flometimes  eventually  produce  bronfbii'inaws  and  emphysetua,  imd  cx^ 
aionaljy  spasmodic  asthma,      A»  in  nil  chronic  catarrhs,  tlie  r4.'t«:ntioii 
mucus  or  blood,  or  small  local  j>iitninioniii»,  may  lead  to  thn  rnstMius  dcf 
eration  of  portions  of  the  lung,  and  finally  to  one  form  of  |ihUiisia. 

According  to  I^Jiyet,  the  utid  atmoKphcn^  of  such  workrooms  i 
destructive  to  the  teeth,  and  thoae  whoan?  t;xposed  to  it  lose  these  i 
at  an  early  period. 

Tt  is  to  be  borne  tn  mind  that  certain  of  these  acids  (sulphuric, 
are  used  in  medicine  as  tonics,  and  there  are  facta  going  tt)  shf 
when  taken  into  the  system  in  the  gaseous  form,  through  the  lun^ 
bave  a  tonic  effect.  An^s  Smith  found  that  in  some  of  the  manu 
ing  districts  of  England  the  people  were  in  the  habit  of  bringin/ 
sick  with  pulmonary  diseases  to  the  vicinity  of  factories  which  ga' 
acid  fumes  in  sufficient  quantity  to  destroy  vegetation,  and  refen 
already  been  made  in  the  chapter  on  Public  Nuisances  to  the  r 
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the  Belgian  Commission  regftixling  the  apparent  beneficial  effect  of  such 
fumea  on  the  public  health.  Hirt  found  that  the  air  of  workrooms  usu- 
ally contains  only  1  or  2,  or  at  the  highest  3  percent,  of  sulphurous  gases, 
but  he  found  in  exceptional  oases  7  per  cent.,  and  very  rarely  (in  straw- 
hat  factories)  15  per  cent.  According  to  his  observations  4  per  cent, 
does  not  injure  the  health  of  the  workmen  ;  from  5  to  7  per  cent,  causes 
lung  diseases,  but  principally  affects  the  digestion;  10  pep  cent,  causes 
severe  cough  and  inflammation  of  the  conjunctiva.  Great  numbers  of 
workmen  suffer  from  loss  of  appetite,  heartburn,  irregularity  of  the 
bowels,  etc.;  but  some  find  their  appetite  increased,  so  much  bo  aa  to 
eat  even  double  their  ordinary  ration  of  food. 

Sjjme  of  these  fumes  are  more  liable  to  produce  particular  diseases 
than  others,  and  the  difference  is  not  to  be  explained  simply  by  a  differ- 
ence in  the  degree  of  irritation  produced.  Catarrhs  result  most  com- 
monly from  the  inhalation  of  the  nitrous  fumes — less  often  from  the  sul- 
phurous; they  are  occcasionally  due  to  chlorine,  while  hydrochloric  acid 
very  rarely  produces  thenu  On  the  other  hund,  liyponitric  fumes,  which 
oftenest  cause  catarrh^  never  according  to  Hirt  produce  pneumonia,  while 
this  disease  is  not  rare  from  the  inhalatiuii  uf  chlorine,  and  in  such  cases 
generally  tunis  out  badly.  Falk  (quoted  by  Hirt)  describes  pneumonia 
with  circumscribed  gangrene  as  due  to  chlorine  gas,  and  Eulenberg  thinks 
that,  after  a  long  exposure  to  a  small  proportion  of  this  gas,  complete 
hepatization  of  the  lung  may  take  place.  Fluosilicic  acid  fumes  may 
cause  pneumonia,  and  also  the  vapors  of  ammonia  and  lime.  Ammonia 
is  said  to  be  particularly  apt  to  produce  oniphyseuia. 


Occupations, 

The  "  wet "  method  of  rffininrf  metoh  has  been  already  described  in 
the  chapter  on  Public  Nuisances.  The  nitrous  or  sulphurous  fumes  which 
are  disengaged  are  very  irritating  to  the  workmen,  but,  by  proper  appa- 
ratus, may  bo  almost  entirely  condensed. 

Goldsmiths,  stlver«ifiU/ts^  and  Jewellers  are  exposed  to  various  kinds 
of  fumes.  They  clean  small  articles  made  of  copper,  and  prepare  them  for 
gilding  by  dipping  them  into  nitric  acid.  Fumes  of  hyponitric  acid  rise, 
and  are  said  to  have  even  caused  death  when  inhaled  almost  pure.  The 
sweepings  of  their  shopsarc  burned,  and  the  ashes  treated  with  UK^rcury,  to 
obtain  the  gold  which  is  always  found  in  them.  The  mercury  is  llien 
driven  off  in  vapor.  If  this  oj)eration  is  carried  on  in  the  sliop,  the  work- 
men are  of  course  exposed  to  mercurial  fumes  and  the  danger  of  poisoning. 
The  habitual  contact  with  acids  irritates  the  skin  of  the  hands,  and  may 
even  bring  out  on  the  pnlms  a  psoriasiform  eruption  (Layet).  Where  the 
galvanic  method  of  gold- and  silver-plating  is  employed,  there  is  a  c<msid- 
erablo  evolution  of  hydrogen  from  the  decomposition  nf  the  water  in  tho 
cells,  sometimes  enough  to  soriously  affect  the  constitution  of  the  air  of 
the  workroom.  These  artisans,  moreover,  take  a  most  constrained  attitude 
at  their  work,  with  their  bodies  bent  forward,  their  head  bowed,  and  the 
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c-hent  narrowed  in  front,  and  frequently  contract  phthisis.  Hirt  fltatofl 
that  three-quarters  of  all  the  deaths  amou^  goldsmiths  are  duo  to  thJl  ilJga 
case,  though  statistics  differ  as  much  here  as  in  all  other  mortAUty  lUtJ 
The  proportion  of  deaths  fron»  phthisis  are  given  by  Hannover  (Cop<^M 
hagen)  at  38  f>er  cent.,  and  by  Trehuchct  (Paris)  at  20  per  cent,  (LAvetM 

Ulcctrotyp^rs  are  exposed  to  the  same  intluenccs  as  the  clectro-plmterin 
above  spoken  of. 

Etching  is  done  upon  plates  of  metal  or  on  glass.  In  the  former  cmae, 
the  artists  are  exposed  to  the  fumes  uf  liyponitric  acid,  and  to  the  irri- 
tation of  the  nitric  acid  wherever  it  comes  in  contact  with  the  skin.  In 
etching  on  glass  hydrofluoric  acid  is  used,  which  is  highly  corrosive  and  a 
violent  poison.  This  acid  produces  painful  ulcerations  of  the  hancis, 
in  a  gaseous  form  intense  coryza  and  bronchial  catarrh,  with  irritation 
the  coiijiinotiva. 

Workmen  may  be  protected  to  a  considerable  extent  from  the  nitroi 
fumes  by  having  the  operations  which  evolve  them  carried  on  in  oompart- 
merits  with  glass  sides  or  top,  or  under  hoods  which  are  connected   by  %: 
shaft  with  the  chimney,  or  with  an  upriglit  shaft  comnmnicating  with  iIh 
r-xleriial  air.     The  circulation  in  stioh  a  shaft  may  be  kept  up  by  a  gas- 
light,    ir  necessary,  a  mechanical  fan  or  blower  driven  by  steam  tnojr, 
used  in  lurge  factories. 

As  hydrogen  is  so  much  lighter  than   air,  any  amount  of  it  ia 
disposed  of  by  having  two  upright  shafts  extending  above  the  roof,  ani 
differing  three  or  four  feet  in  their  height. 

It  has  been  proposed  in  France  by  Hillairet,  and  recommended  by  the 
sanitary  authorities  there,  to  supply  the  workmen  with  flasks  of  ammonia^ 
which  volatilizes  at  ordinary  temperatures,  and  forms  with  the  nitrous 
gases  innocuous  compounds  of  ammonium  nitrate  and  nitrite. 

Etchers  are  to  bo  protected  hy  similar  moans,  but,  as  tha  fumes  to  whicUfl 
they  arc  exposed  are  very  corrosive,  the  ventilation  must  ho  very  carefully  ^ 
attended  to,  and  the  workmen  should  wear  gloves.     I^yet  suggests,  sin- 
gularly enough,  that  the  work  be  done  under  covers,  with  openings  for 
the  arras,  and  ghiss  to  facilitate  vision  { I),  as  if  the  glass  would  not  rapidly 
lose  its  transparency.     Etching  by  means  of  hydrofluoric  acid  has  beeoH 
to  a  considerable  extent  superseded  in  this  country  by  the  sand-blast.  " 

Dknchrrs  Kj{  cloth  are  exposed  to  chlorine  gas,  and  sometimes  sufTeri 
from  it,  but  as  a  rule  the  amount  inhaled  by  them  is  harmless,    Acoordin^l 
to  Hirt,  the  men  who  manufacture  calcium  chloride,  and  inliale  chlorino^ 
gas  in  large  amount,  almost  all  complain  of  loss  of  the  sense  of  smell,  bi* 
no  such  effect  is  noticed  after  the  mild  doses  which   bleachers  get,     E 
periraents  on  animals  have  shown  that  one  part  in  five  of  this  gas  produci 
cough,  bronchitis,  pneumonia,  and  even  spasm  of  the  glottis  and  deat' 
Of  course  such  consequences  are  never  felt  by  workmen.    Besides  chlori 
however,  bleachers  have  to  work  with  hot  water  and  strong  lyc,  and 
skin  of  the  hands  is  blanched  and  softened,  often   cracked  and   fissur 
The  forearms  are  often  covered  with  eczeniatous  eruptions  or  furuncles 

Strata- ficU  makers  inhale  more  or  leas  sulphurous  acid  gas.     Fine  \ 
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are  first  bleachod  in  a  solution  of  calcium  chloride,  and  then  dried  and 
brushed.  The  brushing'  disengages  considerable  dust,  and  if,  as  is  some- 
times the  case,  it  contains  white  lead,  saturnine  poisoning  may  result.  The 
hats  are  afterward  exposed  to  the  fumes  of  burning  sulphur  in  closed 
boxes,  and  when  these  leak  through  carelL'ssness  the  fumes  pervade  the 
workroom,  rarely,  however,  in  sufficient  volume  to  injure  those  present. 

3iaHitfacturera  of  vhemicuU  inhale  many  substances  of  an  irritating 
nature,  including  uitn'o,  sulphuric,  oxalic,  and  picric  acids,  ammonia  and 
ammonium  carbonate^  sodo,  sulphate  of  quinine,  and  potassium  bichromate. 
The  effects  produced  by  the  inhalation  of  acid  fumes  have  been  already 
described. 

In  tfie  manufacture  of  ammonia  and  ammonium  earhonatey  almost 
unavoicLibly  somo  of  the  gas  will  est-ape  into  the  atmosphere  of  the  work- 
room. A  proportion  of  10  parts  in  100  can  be  borne  with  impunity  by 
men  and  animals.  More  than  this  may  give  rise  to  serious  symptoms. 
Ilirt  quotes  from  Castan  (Gazette  hebdom.,  April  7,  1871)  a  case  of  pois- 
oning by  the  inhalation  of  this  gas  in  a  man  who  worked  at  an  ice- 
machine  and  was  exposed  to  the  influonco  of  the  gas  five  or  tc[»  minutes. 
There  were  symptoms  of  suffocation,  great  dyspnceu,  burning  in  the  throat, 
spasm  of  the  glottis,  and  vomiting  of  serous  matters.  M'hcu  the  physician 
arrived  he  was  in  a  state  of  exhaustion,  witfi  pallid  face,  profuse  sweat  of 
an  auMnoiiiaoal  odor,  pulse  small  and  fretpirnf,  t<Miipprature  normal,  mouth 
and  pharynx  bright  rc*\^  and  auscultation  and  percussion  gave  normal  re- 
sults.    He  was  treated  with  lemonade  and  sinapisms,  and  fully  recovered, 

Sttda  factories  send  forth  some  ehlorine  gas,  but  mostly  in  composi- 
tion %vith  hydrogen,  as  hydrochluric  acid.  If  tlie  apparatus  is  imperfect, 
and  any  of  this  gas  is  allowed  to  escape,  the  workmen  suffer  considerably. 
They  are  anaemic,  emaciated^  weak,  and  often  have  hot,  dry  skins,  dysp- 
ucea,  and  bronchial  catarrh.  Tlie  pulse  is  small  and  about  nurinal  in 
frequency,  but  the  gastric  region  may  bo  tympanitic,  and  often  painful 
and  tender  to  pres8nro.  Diarrliita  is  common,  tlio  urine  is  often  scanty 
and  high-colored,  and  there  is  a  tendency  to  vomiting  of  yellowish  mucus 
after  meals.  Hirt  attributes  the  diarrhoea,  which  is  so  common  in  soda- 
makers,  to  the  immense  quantity  of  water  they  drink,  which  always  con- 
tains acid  and  is  decidedly  sour  to  the  taste.  The  vapors  sometimes 
cause  fugitive  erythematous  eruptions  on  the  covered  as  well  as  the 
exposed  parts  of  the  skin.  According  to  Layet,  the  teeth  become  soft 
and  translueenl,  owing  to  the  dissolution  of  the  calcareous  particles,  and 
are  very  aj}t  to  break  oil  at  the  neck,  leaving  a  stump,  which  gradually 
grows  black. 

The  emanations  given  off  during  the  manufacture  of  the  nnlphate  of 
(fiibtine  produce  cutaneous  eruptions  in  certain  persons.  There  is  somo 
discrepancy  in  the  accounts  of  the  disease  given  by  different  observers. 
According  to  Hirt,  the  empiiora  appears  on  the  parts  of  I  he  body  not 
protected  by  clothing,  while  Proust  says  it  shows  itself  on  the  forearms, 
face,  and  the  internal  surface  of  the  thighs  and  genitals.  Its  development 
in  the  latter  locality  looks  as  if  it  were  due  to  local  irritation,  the  poison 
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bein^  carried  to  the  parts  by  the  hand.     I^jret  rlaims  that  it 
whole  bdcly.     It  is  of  an  eoxcmatous  charaot^T,  whiln  ihe  eruption  wbhl 
occasionally  follows  the   internal  adtninistrniinn   of  t!ii>  dru*^   ia   ervthi 
inatotis.      Hirt  atid  I>ayet  state  that  tho  diseaiwt  is  ac<*ornpaiiie<l  by  a  tex^ 
lasting  from  ton  U*  fourteen  days;  Vtut  Proust,  who  made  a  special  stodj 
of  the  subject,  has  never  observe<l  any  febrilu  action.     The  di»caae  a.tt«clEI 
abuut  ten  j>er  cent,  of  the  workmen,  and  they  are  vi»ry  liable  to  a  relapse. 
lit  fact,  instead  of  t>eing  gradually  acclintated  to  the  ptjison,  they 
more  and  more  susceptible  after  every  attack.     It   is  believed  hj  t 
workmen  that   only   blondes   are   affected,  brunettes  escapin;;   cnttrel 
This  statement  is  ridiculed  by  Proust,  who,  however,  says  that  tho   d 
ease  attacks  by  preference  lymphatic  persoiis,  and  verv'  rarely  those  wi 
arc  thin  and  nervous.     In  a  case  observed  by  Potain,  quoted  hy  )* 
the  eruption  covered  the  face,  but  ceased  abruptly  on  the  fort^heatl  at 
line  exactly  correspondinp;'  with  the  border  of  the  cap.     This  would  see 
to  indicate  that,  occasionally  at  lea.st,  the  eruptinn  is  due  to  external  i 
tation,  and  not  to  the  introduction  of  the  drug  into  the  system  throagit 
the  lungs.      I  have  had  no  opportunity  of  observing  the  affection  mjnmjf^ 
but  I  have  received  the  following  statement  from  Dr.  J.  F.  M''eightinaay 
of  Philadelphia,  who  has  had  ample  opportunity  for  investigation  in  tbe 
chemical  manufactory  of  Powers  tSt  Weightman:    **  l»t.    O/ili/  ueie  teork- 
mtn  are  affectedy  the  first  symptoms  appearing  in  about  three  mont 
The  mojoritt/  are  onfy  nffcHrd <n»rr^  while  others  have  two  or  three  attack 
Some  cannot  become  accustomed  to  it.      It  is  exceedingly  rare  for  any  oi 
to  have  it  if  working  in  the  dry  materials.     The  vwpor  from  l>oiling  solti- 
lions  seems  to  be   the  chief  cause.      Some  cannot   work   in  cincbonia, 
though   able  to  stand  the  other  alkaloids.     2d.  About  00  per  cent,  are 
more   or  less   affected,     3d.  B«gins  with    intense  itching  of  the  skin   oa 
pails  exposed,   and  sometimes  extends  to  other  parts.     The  itching  ia 
followed  by  an  eruption,  which  finally  develops  into  eczematous  vetdd^ 
which  soon   burst  and  fonn  crusts.       At  this  time  the  parts  affeo 
become  very   much   swollen,   although  not  invariably.     Tho  swelling 
sometimes  so  gfeat  as  to  make  the  skin  crack.      If  there  m  mnf/i  fttre/i 
i/iejever  is  /lif/h.     Light  complexions  are  more  easily  afTected  than  dt 
There  is  a  discrepancy,  so  marked  as  to  be  irreconcilable,  betweei 
Weightman's  Btatement  that  "the  majority  are  only  affected  once,' 
llirt's  assertion  that  '*  one  attack  of  the  disease  increases  the  prcdif 
tion  to  it,  so  that  older  workmen  suffer  from  it  much  oftener  and 
severely  than  the  young."     On  most  other  points  all  ohsen'ers  are  i 
and  it  will  be  noticed  that  Weightman  testifies  to  the  occurrence  o 
which  Proust  doubts.     On  the  question  whether  tho  quirfine  is  eli 
from  the  system  through  the  skin,  and  in  this  way  gives  rise  to  tl 
tion,  the  evidence  is  still  very  oondicting.     The  disease  rapidly  dis 
when  work  is  stopped,  and  as  it  only  attacks  certain  persons,  ar 
only  once,   it  would  be  useless  to  take  precautions  against  it,  o? 
the  other  view,  as  it   seems  to   be  clearly  due  to  an  idiosyncrns 
increases  in  susceptibility  on  continued  exposure,  pertkons  who 
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usuaUy  liablu  to  it  sliould  not  follow  the  trade  th&t  necessitates  such  ex- 
posure. 

In  the  manufacture  of  potaiwium  bichromate^  vapors  are  disotigag'od 
which  have  a  very  peculiar  efTert  u(>on  the  uokuI  inucuus  membrane  of  the 
workmen.  A  catarrh  comes  on,  with  <^reat  priekinj^  and  sneczin;^^,  iiitd 
the  caustic  properties  of  the  bichromate  having  dostrciyod  the  superliciul 
portion  of  the  membrane,  some  of  it  is  brought  awuy  with  every  sneo/.o. 
This  process,  after  a  short  time,  results  in  actual  perforation  of  the  nas;d 
septxim,  without,  however,  any  loss  of  smell  and  without  pain — often,  in- 
deed, without  the  knowledge  of  the  patient.  The  ulcerated  surfaces  heal 
rapidly  when  the  cause  of  irritation  is  removed,  but  the  disease  recurs  on 
exposure.  Its  course  is  sometimes  astonishiu^ly  rapid.  Ilirt  saw  in 
Glasgow  a  thirteen-year  old  boy,  who  had  worked  in  the  shop  only  twelve 
days,  and  already  had  his  septum  perforated.  Persons  who  are  in  the  habit 
of  usinj^  tobacco,  and  particularly  enuff,  are  said  to  be  exempt  from  the 
disease. 

Wherever  the  skin  is  abraded,  ulcers  form,  which  spread  rapidly,  eat- 
ing even  into  the  muscular  tissue^  and  are  very  slow  tu  heal.  'J*hr  best 
treatment  for  them,  according-  to  Parkca,  is  washing  the  skin  with  sub- 
aectatc  of  lead. 

This  peculiar  action  of  potassium  bichromate  begins  at  that  point  in 
the  manufacture  when  the  neutral  chromate  is  boiled  with  sulphuric  acid 
to  form  the  bichromate.  It  is  therefore  still  an  open  qu^'stion  whether 
the  effects  produced  are  due  to  free  chromic  acid  in  the  vapors  evolved, 
or  to  the  bichromate  in  the  form  of  vapor,  or  in  solution,  or  in  powder 
suspended  in  the  air. 

Workmen  who  are  exposed  to  these  fumes  should  have  all  abrasions  of 
the  Hkin  carefully  protected,  and  as  the  mucous  membrane  of  the  mouth 
IS  not  usually  affected,  it  suffices  to  keep  a  respirator  over  the  nose,  either 
a  wire  one  containing  a  piece  of  wet  sponge,  or  a  simple  piece  of  wot 
muslin. 


b.  Oceiipatioiia  that  expose  persons  to  the  inhakttion  of  poisonoub 
vapors  and  f/ajtes. 

The  occupations  considered  under  this  heading  are  those  in  which  the 
workmen  inhale  more  or  less  of  carbitretted  and  sulphuretted  hi/dror/t:n^ 
mercurial,  zinc,  arscnicaiy  and  phosphorous  fumes,  carbon  bisidphide^ 
aniiine,  turpentine,  and  bcnzi7ie. 

These  substances  are  introduced  into  the  body  in  other  ways  than  by 
inhalation.  Where  the  poisonous  stuff  is  handled  by  the  workmen,  it 
may  bo  absorbed  through  the  skin,  and  the  inetallio  poisons  are  un- 
doubtedly often  swallowed  with  the  food  or  saliva,  or  may  possibly  be 
taken  up  from  abraded  surfaces.  A  peculiarity  of  these  poisonous  vapors 
is  that,  while  they  almost  all  have  a  decidedly  disagreeable  odor — some  of 
them,  in  fact,  an  extremely  disgusting  one — they  are  not  irritating,  ami,  as 
far  as  any  local  effect  on  the  lungs  is  concerned,  may  be  breattied  with 
impunity. 

vot.  n.— 2 
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Gasmen  v  Habto  to  inh&le  onrburoltpfl  and  aulf>liui«tt«d  hj^drofpcflg 
when  tliero  is  a  kak  in  tiio  apparatus.  In  a  (7o»contrat4^d  form  thc*aa 
gasi's  arc  very  poiHoiioU!i»  but  it  lU  ratd  forworkmoii  m  g«»-wi]rlu  ti>  bc>  ai 
all  iiijurf^d  by  them.  Auur>n]iii|^  tr>  Peirmnn  (L^pcnhaj^n)  amon^  th«<*  wrork- 
men  in  the  purifying-room^,  wliort^  KuJphurt^Ued  hydroffen  t^aUt^  in  suoit 
quantity  as  to  retuicr  the  u^tmosphcrtr  ahii<)«t  intnJorablc^  brohcbitifi  U  un 
known.  It  U  a  common  b^ll<^r  amon^^  the  [mr>pU  that  ih«  atr  of  gAs-work 
is  beneficial  ui  cas^s  of  whoop'mg-i^oii^h,  and  the  wi>rkuif*n  havi*  hncn  «&« 
to  hi\  remarkably  exempt  from  attat^ka  of  **pidi*mit*  (li»4iAM\  Then*  U  tiH 
statistical  proof  of  either  of  thejso  fltatoments,  ar»d»  mi  the  contrary,  Htrt 
staU'H  that  when  tho  (^hi>l4era  visited  Uri?H[uu,  itt  JHliO,  nmny  of  tbp  work 
men  employed  in  gas-works^  had  ii. 

Theso  workmen  are  expoHi^d  tu  suddf^n  varjittion*  of  trnip<Tratun>  in 
attending  the  retorts,  and  iiTfi  very  «tibjcet  to  rheUfnatiAin.  which  mofl 
freqtitjutly  takes  thn  fonn  of  aciatics.  The  profuse  jiwcating  cMit]«(!>d  b* 
the  high  temperature  brinj^a  out  eruptions  of  tho  dkin,  genoralh'  of  a  pa 
ulo-puBtuEar  charauter,  resembling  the  variolofonn  atme  i^f  Bazin  ([«&yrt 
As  ninth  of  the  luting  ts  dono  with  lead»  cas-i's  of  poi»oiuri^  by  tbia  rootAt 
are  uucasionally  found  among  them. 

(jihUnff  used  to  be  one  of  tho  most  danpferoua  of  traders,  but  tho  con- 
dition ol'  th«  workmen  has  of  latt-  h\.*^'\\  ntm^h  bntti^ird.  Most  of  the*  ^H- 
ing  in  thi.s  country  is  done  Uy  elt'clnt'ity,  but»  as  the  gold  by  this  inf^atii 
IS  (ieposited  in  a  crystalliEod  fornix  it  i»  tiabk^  to  iTuck  off,  and  tht*  motaJ 
beneuth  becoming  oxidized^  the*  rosl  i%  lti(>»ened  atid  falls  away  in  patchc«« 
so  rliat  the  operHtion  ban  to  be  repealled*  For  thiisrouaonj  thi*old  tuothcKl 
of  iiro-^HIdiii^  iw  still  lar^rly  adhered  io  in  Kuropi*.  In  this  opt^ration  a 
gold  finial^ain  is  fornxtnl  utid  ftpri.*ad  over  thr-  sarfaee  lo  bo  gildrd*  and  Uio 
niei-fury  driven  off  by  heat*  leaving  n  lirmt  *^*'n,  close  covering  of  gold, 
whidj  13  oxoeedtugly  duriibbttiid  only  disappears  by  actual  attrition,  Thi 
work  was  formerly  p(?rfoniie4l  in  open  veesseb»  and  no  attempt  being  m; 
to  coiihiie  the  mereurial  fmnes^  cases  of  poiaoTunjf  \vi.'re  nonnnon.  No 
howi^vyr,  the  dan;(erous  steps  of  the  operation  are  conducted  in  cl 
boxes,  with  hardly  any  risk  to  the  artiMui. 

J/irt'or-iitft/^ers  arc  also  liable  to  nmreurial  poisoning.  Bt)th  mnn 
women  are' employed  at  this  wnrk^  and  they  spread  the  mervury  with 
flannel  rubber  over  the  sheets  of  tin-foil  already  laid  upon  the  glass,  T 
inhairtlion  of  mernurial  vapors  oan  hardly  be  avoithid  unilor  thi?&e  cirxjui 
staiii!(<.s,  when  it  is  eoM3idort3d  that  tU'm  UK^tal  t<t  volattlisccd  to  ^onit^  ext 
at  a  ti'mperaturo  con&ideRtbly  below  that  c>(  thu  hiunan  body.  The  vapoi 
are  lieavyj  and  Pappenhoitn  found  that  in  144  liourH  they  only  n^se  to 
height  of  37  oentim^tres  from  a  vessel  plaet^d  on  tho  floor*  In  a  workroom, 
however,  where  the  constant  motions  of  the  artiaana  cause  conllieting  cyr. 
rents  und  eddies  in  the  atmosphere,  the  vapora  Are  qtnekly  disseiniuat 
throuirh  the  room. 

TliL-  workmen  who  ha\'o  been   for  some  time  *?ngagud  at  the  trade 
most  all  show  the  mercurial  cachexia.     They  suffer  fi        «vi  «^ni  de. 

ulcers  at  tht$  buceal  and  nasal  mucous  membrane,  si"         i  n^k, 
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and  cervical  glands,  periostoaes  of  the  tibia,  rarely  of  the  femur  and  skull, 
■with  violent  osteocopic  pains.  Sometimes  the  back,  breast,  and  hairy 
scalp  are  the  seat  of  macular,  papular,  or  squamous  eruptions.  They  arc 
especially  liable  to  phthisis.  KussniauPs  investigations  showed  that  of 
56  persons  who  died  in  Erlangen,  and  had  been  poisoned  witli  mercury, 
71  per  cent,  died  of  phthisis,  while  of  the  total  deaths  in  the  same  place 
only  22  per  cent,  were  due  to  phthisis. 

Women  are  much  more  susceptible  to  the  influence  of  mercurial  vapors 
than  men,  and  those  who  are  poisoned  abort  frequently,  and  even  the 
children  that  are  born  to  them  are  apt  to  be  weak,  sickly  things,  and  die 
early. 

Many  methods  have  been  proposed  of  preventing  the  evil  results  above 
described.  Crookes  has  claimed  that  the  addition  of  one-half  of  one  per 
cent,  of  sodium  prevents  the  evaporation  of  the  mercury,  without  injuring 
the  amalgam.  Hirt  proposes  to  expose  sulphur  in  the  workrooms  to  convert 
the  mercurial  vapors  into  cinnabar.  Iodine  has  been  suggested  with  a 
view  of  forming  the  iodide  of  mercury.  The  best  results,  however,  have 
been  attained  in  the  mirror-works  at  Saint  Gobain  by  the  adoption  of 
Meyer's  suggestion,  viz.,  to  sprinkle  the  floors  of  the  workrooms  with  am- 
monia. He  says,  in  a  report  read  before  the  French  Academy  of  Sciences, 
that  '*  it  is  suflTicient  to  sprinkle  every  evening,  after  work  iP  over,  half  a 
litre  of  commercial  aqua  ammonia  on  the  floor  of  the  workroom.  The 
}>enetrating  odor  of  the-gas  renders  the  air  of  the  room  less  suffocating 
and  less  oppressive  to  the  workmen.  Since  18G8  1  have  not  seen  a  single 
new  hand  affected  by  mercurial  poisoning,  while  previously  the  influence 
of  the  poison  was  felt  by  men  who  had  worked  at  the  trade  less  than  six 
months.  As  for  the  older  workmen,  who  had  been  affected  with  mercurial 
tremor  before,  the  attacks,  in  spite  of  their  continuance  at  their  work, 
have  become  less  frequent  and  less  grave.  It  is  better  to  sprinkle  the 
anunonia  in  the  shop  in  the  evening  than  in  the  morning:  the  preservative 
action  is  greater,  the  free  ammoniacal  gas  spreads  more  uniformly  through 
the  rooms  duritig  the  interruption  of  labor." 

In  these  same  works  it  has  for  some  time  been  the  practice  for  the 
workmen  to  shorten  the  hours  of  labor,  working  only  from  six  o'clock  till 
noon,  and  onl^  on  two  or  three  days  a  week.  The  windows  of  the  shops 
are  ke]>t  wide  open,  and  the  flannel  rubbers  are  attached  to  the  end  of 
sticks  1  metre  20  oentimtitres  long. 

Workmen  should  be  obliged  to  keep  themselves  scrupulously  clean, 
and  should  not  be  allowed  to  eat  their  meals  in  the  shop,  or  with  dirty 
hands. 

The  only  radical  relief,  however,  is  to  be  obtained  by  giving  up  mercury 
altogether  in  the  manufacture  of  mirrors.  The  coating  of  the  backs  of 
mirrors  with  silver  has  been  proved  to  be  practicable,  and  this  method  is 
now  adopted  to  a  large  extent.  When  it  has  become  universal,  the  occu- 
pation of  the  mirror-maker  will  be  added  to  the  already  long  list  of  tra'des 
that  have  ceased  to  be  dangerous. 

BrasB-foundera  are  liable  to  a  peculiar  disease  called  "  brass-^        "  -*8 
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The  chief  meutturc  to  be  atlopted,  however,  is  the  substitution  of  red 
or  amorphous  phosphorus  for  tlie  white.  This  form  of  the  substance  doet 
not  give  off  vapors,  and  is  not  poisonous,  even  when  taken  internally,  so 
that  if  its  use  were  general,  one  of  the  cheaper  ways  of  committing  suicide 
would  be  done  away  with.  Tlie  rod  phosphorus  requires  a  little  more 
care  and  skill  for  the  production  of  matches  of  good  quality,  and  so  is  not 
quite  as  advantageous,  commercially,  as  tlic  white  form;  but  it  should, 
nevertheless,  be  forced  ii»to  general  adoption  by  legal  enactment,  if  the 
end  cannot  be  attained  in  any  other  way. 

In  india  rubber  works  certain  of  the  workmen  are  exposed  to  tlie 
vapor  of  carbon  bisulphide,  which  is  used  as  a  solvent  for  the  gum.  What 
is  called  cold  vulcanization  is  performed  by  putting  the  rubber  in  a  mix- 
ture of  carbon  bisulpliide  and  sulphur  chloride,  and  then  exposing  it  in  a 
warm  chamber  until  the  former  is  evaporated.  Most  of  what  is  known  on 
this  subject  is  due  to  the  labors  of  Delpech,  who  first  called  attention  to 
the  serious  disorders  sometimes  found  in  workmen  who  worked  in  rubber 
factories,  and  by  experiments  proved  that  they  were  caused  by  the  inhala- 
tion of  carbon  bisulpliide. 

In  the  large  and  spacious  factories  there  is  little  trouble  from  thii 
source — at  the  most,  only  headaches,  slight  occasional  vertigo,  anorexia 
occasional  vomiting,  and  drowsiness.  These  symptoms  disappear  when 
the  sick  person  regains  the  external  air.  But  graver  symptoms  present 
themselves  in  those  who  work  in  small,  badly  ventilated  shops,  or  at  home, 
and  the  poisoning  seems  to  be  particularly  frequent  in  men  who  make  toy- 
balloons.  The  attacks  may  be  acute  after  a  few  hours  of  exposure,  and 
attended  with  violent  cephalalgia,  visual  disturbances,  noises  in  the  ears, 
vertigo,  and  general  debility;  or,  more  commonly,  they  come  on  after 
several  months  or  even  years  of  constant  work.  At  first  there  are  severe 
headaches,  often  worse  toward  evening,  soon  followed  by  pains  in  the 
limbs,  especially  the  lower  ones,  and  formication  or  itching  at  various 
spots  on  the  body.  With  this  hypern?sthesia  comes  on  an  increased  in- 
tellectual activity,  evinced  by  talkativeness,  jileasure  in  different — often 
very  adventuresome — plans,  and  sometimes  there  is  actual  mental  disease. 
There  is  some  cough,  often  distressing,  with  a  feeling  of  oppression  in  the 
chest,  and  a  quickened  action  of  the  heart.  The  urine  sometimes  smells 
of  carbon  bisulphide.  The  sexual  appetite  is  increased  in  both  sexes,  and 
in  women  the  menses  arc  apt  to  be  irregular.  This  stage  of  the  disorder 
lasts  for  weeks,  or  even  months,  and  is  followed  gradually  by  a  deep 
despair  and  melancholy,  dulncss,  loss  of  memory,  and  local  amcsthesias. 
The  hands  and  fingers  are  so  numb  that  fine  work  is  impossible.  The 
sight  is  affected,  there  being  a  sensation  as  of  a  mist  before  the  eyes,  and, 
according  to  Bergeron  and  Levi,  the  cornea  is  sometimes  so  insensible  ihat 
a  feather  can  be  drawn  across  it  without  causing  ii  wink.  The  sense  of 
bearing  is  impaired,  and  the  sexual  ability  diminishes,  and  finally  is 
abolished.  Death  has  never  been  observed  in  these  cases.  The  suffeiers 
generally  give  up  their  occupation,  and  then  a  partial  or  complete  restcra- 
tion  to  health  follows. 
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The  general  resemblance  between  these  symptoms  and  those  produced 
by  other  aiia'Hthetics  is  too  marked  to  escape  notice.  There  are  differ- 
ences of  detail,  but  the  broad  lines  (»f  the  description  apply  to  cases  of 
chronic  chloroform-|Mjisoning. 

As  the  vapor  of  carbon  bisulphide  is  very  much  heavier  than  air,  hav- 
ing a  sfiecifio  gravity  of  1/^7,  the  evil  results  of  its  inlialation  may  be 
prevented  by  having  the  work  with  this  agent  done  in  a  room  with  a 
perforated  floor,  and,  if  necessary,  the  downward  current  of  the  vapor 
may  be  hastened  by  a  fan  comnuinicating  with  a  chimney.  In  large 
factories,  where  the  rooms  are  spacious  and  lofty,  and  the  vessels  in  use 
are  tight,  no  precautions  against  poisoning  are  necessary. 

The  stueiCcrs  who  are  the  most  exposed  to  poisonous  fames  are  those 
who  roast  ores  containing  mercury  and  arsenic.  Both  of  these  metals  are 
volatilized  in  the  process,  and  conveyed  to  condensing  chambers,  when^^ 
they  arc  i-emovcd  after  cooling.  The  workers  in  iiierrun/  have  sometimes 
the  acute  form  of  poisoning,  with  a  violent  stomatitis,  but  more  frequently 
the  disorder  is  chronic.  The  gums  are  somewhat  tumefied,  and  the  teeth 
gradually  drop  out,  one  after  another,  till  one  sees,  as  at  Almaden  and 
Idria,  young  men  of  twenty  or  thirty  with  wizened  faces,  toothless  gums, 
and  a  horrible  breath  (Layct),  They  are  often  affected  with  nervous  dis- 
orders, as  insomnia,  tremor,  acute  darting  pains  in  the  limbs,  muscular 
bpasm,  paralysis  of  the  extensors,  atid  intellectual  feel>lene8s. 

The  smelters  of  armenic  ores  very  rarely  suffer  from  acute  prtisoning, 
and  even  chronic  poisoning  is  not  common  in  well-kept  establislnncnts. 
When  it  does  occur,  there  is  occasional  vomiting  and  diarrhrea,  and  ob- 
stinate nasal  catarrh,  with  rheumatic  pains,  vertigo,  an  earthy  discolora- 
tion of  the  skin,  and  general  debility,  with  emaciation.  The  most  char- 
acteristic effectH  are  exhibited  in  the  skin,  which  is  the  seat  of  papular, 
vesicular,  or  pustular  eruptions,  the  latter  often  terminating  in  ulcera- 
tions, which  present  very  much  the  appearance  of  syphilitic  sores,  leave 
indelible  cicatrices,  and  sometimes  ineffaceable  brownish  stains  behind 
them. 

These  bad  results  are  only  to  be  avoided  by  the  use  of  carefully  con- 
structed furnaces  and  chambers,  and  thorough  ventilation,  with  the  use 
of  respirators  by  the  workmen  in  the  most  dangerous  parts  of  their  duty. 
They  should  keep  tlieir  bodies  clean,  and  never  eat  (heir  meals  within  the 
possible  range  of  tiie  poisonous  vapors.  The  use  of  astringent  moiith- 
washes  has  been  recommended  for  workers  in  mercury,  and  the  laborers 
in  the  mines  of  Idria  are  said  to  consider  tobacoo-chowing  a  valuable  pre- 
eaution  against  the  absorption  of  the  metal. 

The  manufacturers  of  ftniline  and  of  aniline  colors  are  liable  to  bo 
poisoned  by  the  vapors  evolved  from  this  substance.  Aniline  is  an  alka- 
loid of  artificial  origin,  and  is  obtained  by  mingling  in  a  retort  nitro- 
l>enzine,  acetic  acid,  and  iron-filings.  It  is  a  colorless  liquid,  with  an  agree- 
able vinous  odor,  and  a  p\ingent  taste.  When  it  is  subjected  to  the  ac- 
tion of  arsenic,  birhlorid  of  tin,  potassium  bichromate,  etc.,  the  most 
beautiful  and  brilliant  dyes  are  produced,  mostly  of  a  reddish  hue.     Such 
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are  most  of  the  handsome  silk  dyes  of  recent  discovery,  magenta,  sol- 
ferino,  fuchsin,  etc. 

Home  of  the  symptoms  which  were  at  first  attributed  to  aniline  ar? 
due  to  the  inhalation  of  arsenic  and  other  noxious  substances.  Those 
who  make  fuchsin,  which  is  produced  by  the  reaction  between  aniline  and 
arsenic  acid,  exhibit  the  peculiar  arsenical  cutaneous  eruptions.  But 
besides  tlicse  symptoms  due  to  other  causes,  there  are  some  produced  by 
the  aniline  itself.  The  workmen  are  at  first  seized  with  severe  orbittt 
cephalalgia,  nausea,  and  vomiting.  Some  are  obliged  to  abandon  their 
work  immediately,  but  in  others  the  symptoms  disappear  after  a  week  or 
two,  never  to  come  on  again,  excepting  after  over-work,  or  in  the  heat  of 
summer.  Vertigo  is  frequent,  but  is  relieved  by  fresh  air.  Sometimos, 
however,  it  is  followed  by  loss  of  consciousness,  and  dulness  of  mind  on 
recovery.  Others  become  semi-comatose,  like  a  man  who  is  dead-drunk, 
and  mutter  incoherently.  In  an  hour  or  so  they  recover,  but  have  an 
irresistible  desire  to  sleep.  Occasionally  genuine  epileptiform  convulsions 
arc  observed.  In  the  long  run  all  these  workmen  have  chloro-anapmia, 
wjth  diminution  of  the  number  of  red  corpuscles  and  augmentation  of 
the  white.  Gastro-intostinal  disorders  are  frequent,  with  habitual  con* 
stipation.     Many  arc  made  impotent 

According  to  Ilirt,  this  substance  in  poisonous  doses  paralyzes  the 
sympathetic  nervous  centres. 

The  shops  where  this  manufacture  is  carried  on  should  be  roomy,  and 
artificial  ventilation  be  resorted  to  for  the  removal  of  the  noxious  vapors. 
The  workmen  should  wear  a  piece  of  muslin  or  sponge  over  the  mouth, 
wet  with  a  weak  alkaline  solution.  Those  who  suffer  much,  or  in  whom 
the  attacks  are  renewed,  should  change  their  occupation. 

Photograpfier8j  who  use  collodion  in  the  preparation  of  their  plates, 
inhale  ether,  in  small  quantity  to  be  sure,  but  frequently,  and  often  in  a 
confined  atmosphere.  A  certain  number  of  them  suffer  in  consequence 
from  vertigo,  and  even  trembling  of  the  limbs. 

The  habit  of  holding  the  plates  between  the  thumb  and  index  finger 
prcHluees  some  thickening  and  discoloration  of  the  epidermis  of  the  last 
phalanges,  and,  especially  on  the  left  hand,  sometimes  causes  a  certain 
degree  of  cutaneous  inscnsitivcness,  with  dulness  of  the  muscular  sense. 
The  hands  are  always  spotted  with  nitrate  of  silver  marks,  and  the  prac- 
tice of  rubbing  them  with  potassium  cyanide  to  remove  these  stains  has 
been  the  cause  of  some  quite  serious  accidents.  The  caustic  action  of  the 
drug,  together  with  the  friction,  may  remove  the  epidennis,  and  then 
there  is  no  hinderance  to  the  absorption  of  the  poi.son. 

The  cleaners  and  scourers  of  cloth  inhale  the  vapors  of  bonzine  and 
turpentine,  which  sometimes  produce  cephalalgia,  lassitude,  and  other  ner- 
vous disorders.  To  the  vapors  of  benzine  are  also  attributed  a  slight 
trembling  of  the  limbs  sometimes  noticed,  with  formication  and  muscular 
numbness.  Benzine,  by  dissolving  out  the  fatty  matters  from  the  epidor- 
mis  renders  the  skin  painfully  dry  and  crisp. 
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c.  Occupations  which  expose  persons  to  the  i7ihalation  of  ofkkxsivk 
sapors  and  gases.  ^ 

These  oooupations  all  have  to  do  with  animal  matters,  and  the-offensive 
odors,  being  caused  by  the  decomposition  of  those  matters,  are  mostly  duo 
to  tlie  presence  in  the  atmosphere  of  tlie  offensive  fatty  acids,  propionic, 
butyric,  oaprylic,  caproic,  etc.,  atid  sulphuretted  hydrogen.  Although  the 
last  named,  at  all  events,  is  a  virulent  poison  in  a  pure  or  nearly  pure  state, 
it  is  generally  so  much  diluted  as  to  be  utterly  innocuous.  All  of  these 
offensive  vapors  and  gases  are  so  penetrating  and  powerful  in  their  odor, 
and  so  extremely  disagreeable,  that  a  comparatively  small  quantity  in  the 
atmosphere  of  a  room  is  sufficient  to  render  it  intolerable  to  one  who  is 
not  accustomed  to  them,  A  first  exposure  excites  in  most  persons  merely 
a  feeling  of  disgust,  but  in  some  who  are  delicately  organized,  nausea  and 
vomiting  may  come  on,  followed  by  a  dull  headache  lasting  for  a  day  or 
two.  More  sorious  symptoms  than  these  are  rarely  if  ever  observed,  ex- 
cepting in  those  exposed  to  sulphuretted  hydrogen  in  concentrated  form, 
under  circumstances  hereafter  mentioned.  Two  or  three  visits  to  estab- 
lishments where  these  vapors  are  produced  acclimatize  even  the  most  del- 
ifate  person  rapidly,  and  a  continued  exposure  to  them  generally  results 
in  an  increased  vigor  and  even  in  robust  health  for  those  who  had  always 
beeh  sickly. 

Persons  who  suffer  from  chronic  catarrhs  and  a  disposition  to  lung 
troubles  are  often  greatly  benefited  by  exposure  in  oil  factories.  The 
workmen  suffer  less  often  than  tho  average  from  fliolera,  according  to 
Hirt,  and  there  is  a  smaller  mortality  among  thorn  when  attacked.  Tan- 
ners are  also  said  to  be  peculiarly  exempt  from  this  disease.  In  1866, 
when  the  cholera  visited  Breslau,  not  a  single  case  occurred  among  the 
tanners.  The  same  fact  was  i»oticcd  by  Parent-Duchatelct  among  the 
workmen  at  Montfaucon,  near  Paris,  where  niglit-soil  was  manufactured 
into  poudrette.  Hirt  speaks  of  a  laborer  who  for  the  first  time  regained 
perfect  health  in  a  sugar  refinery,  and  Eulonberg  relates  the  case  of  a  bone- 
boiler,  who  in  previous  years  had  been  obliged  to  abandon  his  proper  trade 
on  account  of  tuberculous  tendencies,  and  after  eighteen  years  of  bone- 
boiling  looked  healthy  and  robust. 

In  short,  it  may  bo  said  of  all  the  occupations  under  this  heading  that 
the  workmen  engaged  in  them  are  strong  and  healthy,  and  the  duration  of 
their  lives  is  greater  than  the  average.  There  aro  certain  accidents  and 
disorders  of  a  milder  sort  to  which  they  arc  subject,  liowever,  and  which 
ought  to  be  mentioned  here, 

Jirewers  are  said  to  be  sometimes  dyspeptic  and  troubled  with  conges- 
tion of  the  liver,  and  I^ayet  states  that  he  has  frequently  observed  among 
them  irritation  of  the  urinary  passages,  and  especially  of  the  bladder. 

In  the  germinating  rooms  and  in  the  cellars  where  the  beer  ferments, 
as  well  as  in  the  vats,  vast  quantities  of  carbonic  acid  arc  generated,  and 
are  spread  in  a  layer  over  the  floor.  Cases  of  asphyxia  from  exposure  to 
this  gas  occasionally  occur  among  the  workmen.  They  may  also  be  burned 
by  falling  into  vats  full  of  boiling  liquids. 
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Ttie  accidents  of  &  bi^wety  may  Up  avoided  by  cfti«, 

linlc/itra  are  gpnt'rally  floml  hi  nitfu-ci  aritl  roliust  in  p«nkon,  hat  thrtr 
ciccujiatiqn  exposes  them  to  cold  *ind  wei,  and  th«*y  smflF^r  &o<D<}wUac  frx>m 
Theumatmm.  Conjitlpation  iv  Q»ininou  amoii^  thcra,  a«  with  all  penoii^ 
who  vat  nmcli  aniiiia]  food,  and  hemorrhoids  are  act  rare,  ninnaantf  o£ 
the  iuii^a  are  f^xtretnejy  un&ommnu. 

At  theliospital  of  Saint  Louis,  in  Pju'i*,  cutttti(*au?<  iTuptions  havo  b«ea 
frequently  observed  in  butehvra,  i^sprpially  acn*?  sebacca,  and  Ui^y  are 
UB.td  to  be  very  Uab]e  to  furunclt^a  u.nd  anltirax.  Tliu«<3  vlto  skin  cal^Tta 
frequently  contract  herpes  circirmatus  on  ihuir  forcamis, 

Tii(^y  are  occu»ioimL]y  itijtiriHl  in  a  }iecu)inr  way.  In  rutting'  meat 
which  Imngs  from  a  hook  above  the  head,  the  knife  may  »Iip  from  t 
hand  and  inflict  a  serious  wound.  In  Ballrvuo  Hospital,  in  tB08,  I  saw, 
a  young  man  of  nineteen,  who  iii  this  way  hiid  tievttred  ihc  ri^ht  fc*nio 
artery  an  inch  below  Poupart'a  ligament.  A  simihvr  ease  was  recorded  four' 
or  five  years  later  in  the  Medical  Jl^onl^  and  I  liavn  within  two  yean  scrn 
two  otheni  mentioned  in  the  daily  papers,  so  that  nuch  an  accidotat  la  not 
to  be  looked  upon  as  unique.     All  of  these  cases  died.  ■ 

^\ll-moHger^  who  deul  in  sheepskins  remove  the  wool  before  the  peltjf 
are  sent  to  the  tanner.  The  skins  are  soakc'd  in  nillk  of  limr^  KiMiijg'  laid 
in  vats,  and  frequently  hauled  and  turned  so  that  the  linje  ean  at*t 
thoroughly  on  every  part.  The  men  who  handle  the  skin*»  and  whose 
hands  are  continually  aubjeeted  to  the  action  of  the  liuie,  aulTer  L-onsi<lej> 
ably  from  its  effeeta»  The  alkali  removes  the  natural  sebaceous  seeretiots 
from  the  surface,  and  the  fatty  constituents  of  the  epidermis,  so  that  tb^ 
superficial  layers  of  the  skin  lose  their  eJaBlicity  and  crack  open.  Fissur^i 
are  formed  at  the  flexures  of  the  linger-joints,  ^jmetimes  quite  deep  one. 
and  thoy  are  so  painful  and  the  ed^^  are  ao  rig^id  as  to  interfere  w^itli 
extension,  It  is  rare  for  one  of  these  worktnen  to  be  able  to  open  his 
hand  fully.  These  resulta  may  be  prevented  by  the  use  of  india-rubboi 
frlovGB,  but  they  are  too  expensive  for  general  use,  I  would  suggest  thi 
frequent  dippinjo;  of  the  hands  in  oil,  as  a  possible  means  of  protect! 
them,  or,  in  order  to  retain  the  oil  in  contact  with  the  hands,  the  wearin 
of  gloves  of  eonmion  stuff,  i^oaked  in  oil. 

Tanners  and  leatlwr-dresAers  are,  as  a  rule,  healthv  men.  Those  w! 
handle  and  turn  the  hides  in  the  vats  have  sorea  and  fissures  on  tlipu^ 
baruis,  as  before  mentioned^  and  where  a  mixture  of  lime  and  orpirnent 
used,  there  may  be  the  eharactoristiti  arsenical  eruptiotis.  In  the  manu- 
facture of  patent-leather,  preparations  of  lefed  are  often  used  and  nuLjr; 
eauije  lead-poisoning.  According  to  Hirt,  fatal  cases  of  poisoning-  by  CAr- 
bonic  acid  have  occurred,  where  men  entered  vats  in  which  gas-Iinie  ha4 
been  used  and  had  evolved  a  quantity  of  that  gae»  There  is  alsc*  a  oertairi 
amount  of  danger  from  malignant  pustule,  especially  for  thost:  who  hand^- 
.skins  from   oriental  countries. 

Out,  tripe  and  Jiead-cleaners  are  wet  while  at  work,  but  do  not  seer 
to  suffer  in  health  thereby.  Mit-renderers,  lard-refiners,  bone-boilers,  glue- 
makers,  fertilizer-makers,  pork-packers,   soap-makers,   oil-presaera   and 
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cheese-ma/cers  are  cxposerl  to  ofTensire  gases,  but,  so  far  from  suffering  in 
health  on  thut  account,  appear  to  be  actually  beiicHtetl. 

Scav€n(^crjt,  including  those  men  who  clean  out  receiving-basins  and 
sewers  as  well  as  those  who  empty  privy-vaults,  are  exposed  to  the  inhala- 
tion of  highly  oftensive  and  very  pnii^onous  gases,  viz.,  &ulphurctte<l  and 
carburcttcd  hydrogen  and  carbonic  acid.  Besides  these  gases,  the  air  of 
sowers,  cesspools  and  privy-vaults  contains  more  than  a  nonnal  amount 
of  nitrogen,  a  very  nmch  diminished  proportion  of  oxygen,  some  hydrogen 
and  ammonium  sulphide.  Notwithstanding  the  offensive  nature  of  thoir 
occupation,  scavengers  are  in  general  a  hGaltfiy  class  of  men,  and  the  few 
cases  of  sickness  and  death  which  can  bt*  fairly  traced  to  t!ie  prosecution 
of  their  trade  are  to  be  looked  upon  as  accidents,  and  as  rare  ones  at 
that. 

In  cases  where  laborers  are  overoome  by  these  mephitic  gases,  the 
symptoms  are  easily  divided  into  two  classes:  those  of  asphyxia,  due  to  a 
preponderance  of  carboinc  acid,  and  those  of  l>lood-poisoiiing  caused  by 
sulphuretted  hydrogen.  In  the  former  case  the*  workman  is  suddenly 
prostrated  on  entering  the  vault,  and  is  removed  in  a  state  of  unconscious- 
ness, with  blue  lips,  livid  features,  and  occasionally  slight  convulsions.  In 
poisoning  by  sulphuretted  hydrogen,  there  is  giddiness  and  faintness,  with 
perhaps  nausea  and  vomiting,  sometimes  followed  by  a  low  fever,  at- 
tended with  gr^at  depression  of  spirits,  slow  pulse,  yellowness  of  the  con- 
junctiva about  the  fifth  day,  and  sleeplessness.  This  disease,  called 
mephitic  fever,  lasts  two  or  three  weeks,  and  usually  ends  in  recovery. 
As  the  gases  are  generally  combined  in  sufficient  quantity  for  each  to 
produce  its  own  effect,  there  is  generally  a  complication  of  symptoms,  in 
which,  however,  the  essential  features  of  asphyxia  and  of  bloo<l-poisoning 
can  usually  be  distinguished  from  each  other. 

According  to  Hirl,  workmen  who  are  exposed  to  an  atmosphere  con- 
taining sulphuretted  hydrogen  can  protect  themselves  to  some  extent 
against  its  poisonous  effect  by  drinking  large  quantities  of  milk.  He 
says  that  such  as  do  this  regularly  suffer  less  fmrn  poisoning  than  others. 

With  the  improved  methods  of  emptying  privy-vaults  by  pneumatic 
apparatus,  the  old  dangers  attending  the  work  of  the  scavenger  have 
nearly  disappeared. 

iSugar-refiner:!  are  somewhat  subject  to  bronchial  and  gastric  catarrhs 
on  ac<?ount  of  the  elevated  temperature  and  the  sudtlen  variations  of  tem- 
perature to  which  they  are  exposed.  They  also  suffer  to  some  extent 
from  ecr.cmatous  and  furuncular  eruptions  caused  by  the  impurities  in 
the  sugar  and  molasses  which  they  handle. 

h)illers  clean  the  new  cloth  by  dipping  it  in  water  containing  fuller'i> 
earth  or  soda  and  decomposing  urine.  The  offensive  smell  produces  no 
bad  result,  but  the  hands  of  the  workmen  are  affected  by  a  skin  disease. 
Small,  numerous,  crowded  vesicles  appear,  itch  dreadfully,  are  scratched 
and  leave  excoriations,  which  ulcerate.  Every  exposure  increases  the 
evil,  the  shin  gradually  loses  its  characteristicn,  there  is  even  considerable 
loss  of  substance,  the  sense  of  touch  is  blunted,  and  there  is  a  feeling  of 
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numbneM  in  the  hjintlai,  witli  s**vfsrc  pnms.     N^  trcatmrtnt  am*sU  or  he«U 
the  disease  (Hirt). 

,      Hostitrs^  €utf**htiyA  ixnd  ihff-JxmeieTA  %fe  cxpoeod  to  ftnimftl  offlovii 
but  do  not  app«&r  to  suiTor  in  heiilth  ihi-roby.    The  chmf  iJji.»g;t*nt  al  tar! 

to  these  trades  an*  lh*isi!  of  boing^  inj«r»*ii  by  ti^Iy  animals  and  of  i^tclitu^^ 
a  contag^ioua  JiaoBJie  (^'■laiiJerh,  fun-Vf  bytlropliobja), 

Itftg-pickcrs  Itve  uuilcr  tht^  mtj^i  miftanitary  condition*  poaaibic.     Tii^j 
arc  ejcceedtnglj  poor,  and  hudcll**  tog^^tlior  in  amftll  rooma,  aurrounflpd  by  ^ 
filth,  and  gcMioruii}'  koi^piug  tho  otToimlve  iiiultcra  which  they  oolloirt  iti  l}i«| 
streets  in  the  same  room  with    thnmfti^vfls,     Thnir  ba^  nro  i^\\fi^  with 
rags,  bits  of  dirty  papor,  broken  glass  and  bottlos^  boiifa,  st^miis  t>f  ini*at, 
etc.,  and  exhale  an  indehoribably  Jit>rriblt5  odr>r.     OltiviiT  (d^Anffors)  UavwH 
ing  been  called  to  visit  a  raj^-pickor's  dnn  whcf^  wrrt^  t'ollwitrd  bonca  and 
scraps  of  cvefy  sort,  wrt^*  af.tucik<'d  Homo  hours   lat4^r  with   naUMca,  Vftry 
fettd  fluid  (^vaciialioiis,  rold  kwi'ilIs,  a/id  KViu'ope,  gonilitu^  hVfrtptomi  of 
septic  poisonirig  wliicli  graiiunlly  diaappi'artjd  (l.ayct).     Althotig^h  I  have 
noy<^r  known  so  scriouH  a  fvstilt  ;l§  the  &bov«,  1  JjaVL<  »t?OTi  iiau«r-a  produoedH 
by  a  vi^tt  to  one  of  thrarr  rooiniB,  in  oi;(>  who  waa  not  ac<tu»toinod  to  suoH 
sights  and  snielJa. 

During  the  prevalonoo  of  opidcniic  dihejisis,  ra^-pickoM  are  extremelr 
liable  to  take  thi-im,  cajjeoially  rholera  jind  typhoid  fevor.  Thf*ir  exposure 
in  al]  kinds  of  wcathor  alao  rondi^ra  thi>m  aubjeot  to  rhoumati^ni  and  pneu- 
monia. 

The  prv^suro  of  Ihfi^  bag  in  'which  they  make  thoir  oollf^rtions  produocM 
oharactonstio  marks  on  the  baok  and  loins,  af^cording  to  Vernoi^,  oonstfit^J 
ing  of  three  serous  bursae  with  ihickoning  gf  the  wkin,  forming  as  it  wert^ 
the  tliree  angles  of  an  Uosceles  triangle  apex  d^wnvvard;  the  lower  an^lo 
corresponding  with  the  upper  part  of  the  saiTUiu,  and  i\ni  other  two  situ- 
ated about  two  centimetres  above  the  posterior  superior  spine  of  th< 
ilium  on  either  side. 

These   people  am  &o   poor,  &o  degraded,  and  so  £tet  in   thoir  way 
]ife,  that  any  attempt  to  Improve  tlieir  sanitary  condition  i^  almost  bopi 

B*— Dust. 

There  are  many  oncupationB  in  which  enormous  quantities  of  dusfe^ 
evolved  and  float  in  the  alp  of  the  workroom,  so  that  the  arti^sans  iiil 
witli   c%*ery  breath*     The  dust  which  thug  enters  tht*  lungs  may  act  \\ 
either  of  two  ways;  it  may  set  up  an  irritation  lu  the  mucous  membram 
or  parenchyma  of  the  organs — in  other  worda,  produce  a  mere  local  el 
with  constitutional  symptoms  perhaps  as  the  ultimate  rf'siilt;  or  it  taay 
taken  op  by  thi»  bSood  or  lymphatics  and  produce  acute  or  chronic  poiiL 
jri^.      hi  th«' hitter  evt'ht  the  IfX'al  ofFuct  \&  <jfl<?n   ^lii^ht.     Accordingly 
is  proper  to  treat  separately  of  the  inhalation  of  irritating  and  of  poiaoi 
ous  dust. 
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a,  Occupaiiofis  that  eacpae  persons  to  the.  inhalation  of  iniuTxriso 
dttst. 

No  atmosplicre  is  free  from  dust,  unless  it  be  on  the  summits  of  Iiigli 
mountains.  Upon  tho  common  lovfl,  where  livinpf  things  must  pass  thuir^ 
existence,  the  air  is  fuJl  of  impurities,  organic  and  inorganu',  and  every 
animal  draws  millions  of  particles  into  his  lun^>  with  every  inspiration. 
Hut  although  certain  diseases  are  communicated  in  this  manner,  and  many 
others  perhaps  produced  whoso  origin  is  at  present  obscure,  it  is 
probable  that  the  moisture  which  constantly  covers  the  mucous  sur- 
faces protects  us  against  any  ulterior  injury  from  the  inhalation  of  the 
amount  of  dust  ordinarily  found  in  the  air.  But  when  tho  confined  atmos- 
phere of  a  room  is  artiJicially  loaded  with  foreign  particles,  actual  disease 
is  frequently  produced.  The  first  effect  of  an  abnormal  quantity  of  dust 
in  the  inhaled  air  is  cough,  with  increased  mucous  secretion  and  expecto- 
ration. This  gradually  develops  into  a  chronic  bronchial  catarrh,  which 
in  time  has  its  usual  sequences  of  bronchiectasis  and  emphysema.  This 
cata'rrh  less  often  affects  the  trachea,  and  very  rarely  the  larynx.  Of  the 
different  kinds  of  dust,  that  of  vegetable  origin  has  the  most  irritating 
locjd  effect,  and  is  oftoncst  followed  by  catarrh;  next  comes  thn  nu-taUic 
dust;  then  that  of  animal  origin,  while  mineral  dust  is  in  this  respect  the 
least  dangerous  (Hirt). 

But  dust  not  only  irritates  tho  respiratory  surface,  but  actually  pene- 
trates the  substance  of  the  lung  and  causes  grave  changes  there.  Exactly 
how  this  penetration  is  accomplished  is  still  a  matter  of  speculation,  as 
the  process  can  only  be  inferred  from  the  results  of  observation  and  ex- 
periment, and  the  parts  cannot  bo  examined  while  it  is  going  on.  Dr. 
Knauff  confined  animals  in  a  box  into  which  the  jiarticles  from  a  sooty 
lamp  passed;  the  animals  were  well  fed  and  healthy;  the  charcoal  passed 
into  the  lungs,  and  was  got  rid  of  by  expectoration  in  the  form  of  pig- 
ment-cells. When  Knauff  inhaled  particles  of  ultramarine  for  only 
ten  minutes,  and  examined  his  sputa,  ho  found  cells  with  blue  particles 
in  their  interior.  In  a  cat,  charcoal  particles  penetrated  in  throe  days 
from  the  lungs  into  the  lymphatic  glands  and  to  the  phmra.  Dr.  Green- 
how  has  also  pointed  out  how  easily  small  Qoating  particles  enter  the  air- 
cells  and  encroach  on  the  alveoli,  and  pass  into  the  interior  of  ciliated 
epithelium.  Villaret  confined  rabbits  in  a  smoky  atmosphere,  and  proved 
the  existence  of  fine  particles  of  carbon  in  the  bronchi  (Parkcs). 

Sigerson  found  in  the  atmosphere  of  shops  where  metal  was  worked  a 
black  dust  containing  particles  of  iron  in  small,  jagged  pieces,  and  also  as 
small  spheres,  one  two-thousandth  of  an  inch  in  diameter.  The  Germans, 
with  their  usual  inquisitiveness,  have  tried  to  discover  how  these  particles 
penetrate  thn  tissues.  Thus,  Mirt  says  that  not  only  sharp-cornered,  hard, 
pointed  molecules  enter  the  lungs,  but  alsd  roundish,  blunt  ones,  which 
do  not  irritate.  So  that  we  must  suppose  the  tissues  arc  not  piorcod,  but 
pressed  apart  (what  is  the  difference?)  to  allow  the  passage  of  thf»  dust- 
and  then  resume  their  natural  relations.  Rindfleisch,  with  regard  to  (^oal- 
dust, maintains  that  the  particles  cling  to  the  alveolar  walls,  and  gradu- 


30 


iiyiiiKNK  OF  o<x;irrATU)N, 


iiWy  pass  through,  follow  ihi'  Htri'^iiiii  of  oKtr^'VaetrnUir  HithlA,  mootinj 
the  way  ccMs.  whiirh  an-  ttbtr-  to  take  titi'm   xi[t  Inta  their  xubHtAHor*,  €.  ^., 
connective-tissue  carpmaclpB,  nm^fboid    waiKli^ritig^  4*i*lltt  of  t-ho  lufl^  fxm- 
ciiective  ti^iisue,  and  all  ilmt  an^  not  thus  t^kt^ii  mj*  ]ktuut  on  to  the  rtiot» 
the  lung  and  the  brom-hlal  g-lamls  (Hirt), 

But  whatever  th»  ruethod  by  which  tti*>  partirlt:'*  roach  th*'   interior  o( 
the  cella  ami  other  tissues  of  thft  lung*,  thrir  j>r<'*inif«T?  i»acr»Ti»ittnt  xmroy 
of  irritution,  and  re:iult«  in  chronic  itiflaininutuJ'y  provfis^s*  whieti  pfO^| 
duce  induration  of  the  lung,  looal  absonsscs  and  ulwrMtkvrjM,  and  plithi»i«,^^ 
occasionally  followed  by  true  tubeit'riiJijaiH.     Tliu  tiabiltty  to  this  disifftjtc*  ia 
greatest  in  tho!)o  who   work  in  a  cnnKtrain^d  nttitude,  with  oontrAr*ted^| 
chest  and  body  bent  forward,  iind  who  ttit  al\  day  at  thm  tank*     Whm^l 
frequent  chivng^s  of  posture  and  pJonty  of  froo  muscular  ejcerciac  mv  port- 
sible,  the  tendency  to  phthisic  is  muoli  dimiru^thesd.  ^m 

That  phtbUia  is  much  more  oommon  among  dnat-workera  than  amon^^| 
others  bf^lon^n^  to  the  same  social  atrtttum  hai*  brf*n   prfiv^d  by  carefully 
compiled  stattaticB.     Thufi>  amon^  this  workmen  in  the  AUpr-hciligen  Hcw- 
pital,  at  Breslau,  from  L859  to  1801^  and  in  the  Julius  Uospital,  at  Wflne* 
burg,  from  I85tl  to  1865,  there  were  1:;J,G47  who  wc>rk**d  nl  duBty  ooeupa* 
tions,  of  whom  1,91IG,  *.  e.,  15,3  per  centos  had  phthi«is,     thit  of  1»110  who 
had  not  bten  exposed  to  the  inhalation  of  dust,  153,  i, «.,  13.7  pur  ornti^H 
had  phthisis.     Hin^s  own  investigations  in  thi>  alK>ve  hospitals  incladrf^^ 
1,076  doaths.     Among  these  were  7(j3  dust*workors,  of  whfjm  *i(J5t  »\  tf., 
47.8  per.  cent*,  died  of  phthisi^  while  in  trades  not  involving  An  exposuro 
to  dust  only  38*6  per  cent*,  died  of  phthisis. 

In  cartain  trades  the  proportion  of  ]>hthisioal  eases  1h  miic^h  jE^raat^r 
than  that  juat  given  above,  whero  many  ofi^upationw  nre  donhtless  in- 
cluded in  the  estimate,  in  which  the  dust  produces  hanUy  any  upprnciabio 
effect.  Among  needle-poljflhors,  for  exampl**,  tin?  proportion  of  cattes 
phthisis  to  the  total  number  of  siek  reachea  the  astoTiishing  figure  of  00 
per  cent.,  and  among  flint-workera  the  frightful  ratio  of  80  per  o<^n 
There  is  a  great  difference  in  the  effect  of  different  kindis  of  dust  in  til 
respect,  fta  wili  bd  ae^n  from  the  followin|^  tablei  taken  from  Hirt: 


PERCEKTACtE    of    cases   of    FflTIITSIS    IX    TOTAL    NITIBER   OF    SH 
AMONG   WOliKiUiaV   KXPOSED   TO  THE   mHALATIOX  OF   DUaT. 


Needle-poliahets, , , .  .ftS.B 

File-cutt*r», 62,2 

Litho^rapliom 48,5 

Sieve-makera, ,,.»..  ,43.1 
Grinders ..„,i0.4 


Flint-workera 80. 

Orindatone-makera. .  .40. 

Stonecutters 36.4 

Plaaterere 19. 


UBTALLIG. 

CompomtorB . .  .^... ,  .SfJ.O 

Wutchmakers, ,.  ..IliCli.S 

Type  foondenj, , , , . .  ^34,9 

EograTem, . « , ,  ,36.3 

I>]rem SB. 

Poroelain-makem ....  10. 

Potters 14.7 

Carpenters 144 


Pftint^re  .......... 

Prmters ,  .W, 

BeltmakeiB. 10,1 

TmketH 141 


Masona. 12 

Diamond-cnttera. ...  9. 
Cement-makera. 8- 
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VBO  STABLE. 


Gignr-iii&kerB. . . . 

. . .  .36.9 
.    ..25 

Millera. 

..10.0 

Obinmcy-sweepa.. . . 
Cool-mmen. 

..  0.5 

Bakere 

-  .     1. 

..  0.8 

AopemaketB. .... 

....18.9 

AMrUAL. 

B  ruflli  m  &k  Brs 

....49.1 
....33.1 
....35.9 

Fell-mongers 

Tumere 

..33  2 
..10.3 

nattera         , 

..1/5  5 

Hair-workurs. . . . 

Button-maken , . . . 

.-15. 

UphotBtorera 

IXBD. 

Glaas-cuttors.. . . . 

35. 

GlaM-m&kera 

..17.8 

Day-laborers 

-.15.1 

NO    DUBT. 

Shoemakers 

Br«wei8 

....18.7 
....11.2 

Coopers 

Olovere. 

..10.1 
..10. 

Tanners 

Butchom 

..  0.3 
.,  7.9 

The  form  of  phthiais  caused  by  the  continued  inhalation  of  dust, 
although  it  resembles  in  its  symptoms  the  disease  known  as  phthisis  puJ- 
monalis,  differs  from  it  in  two  important  particulars,  viz.,  it  is  not  hered- 
itary, and,  if  the  dangerous  occupation  be  abandoned,  recovery  often 
takes  place,  even  when  the  disease  is  far  advanced.  Oldendorff  mentions 
having  seen  among  the  grinders  in  the  DQBaeldorf  district  old  men  of 
sixty  or  seventy,  who  were  perfectly  sound,  with  the  exception  of  slight 
shortness  of  breath,  and  who,  thirty  years  or  more  before,  had  their  lungs 
80  seriously  affected  while  prosecuting  their  trade  as  grinders,  that  they 
were  given  up  as  hopeless,  and  had  only  escaped  certain  death  by  quit- 
ting their  occupation.  , 

Ilirt  is  of  the  opiniuu  that,  besides  catarrhal  affections  and  phthisis, 
the  inlialatiori  of  dust  may  also  produce  acute  pneumonia.  Ho  docs  not 
furnish  statistics  to  support  this  view^  but  gives  the  following  singular 
case  which  came  under  his  own  observation. 

A.  H.,  thirty-one  years  of  a^.  ootton-fveaver,  of  oound  parentage,  was  healthy  np 
to  hU  twelfth  year.  In  hia  thirtei^uth  year  he  left  school,  and  bogan  to  learn  the 
wearer'a  trade  in  hia  father's  small  factory  of  three  looms.  Without  previoua  oabarrb 
or  other  warning,  after  four  weekj«*  work,  he  was  attacked  witli  pnountonia  on  the 
left  "ide.  After  retwvering-  he  returned  to  work,  and  in  a  few  months  had  a  second 
attack,  and  in  his  .nineteenth  year  a  third.  During  his  t)iree  years  of  military  sorvloe 
be  romainod  well.  On  rotumintj  to  work,  after  mx  wi^ekii,  he  had  a  fourth  attAck,  and 
in  hia  twenty-ninth  year  a  ftfth.  In  October,  lHli8.  Ilirt  attended  him  iu  hw  fixth 
attack,  which  tbiH  time  invaded  the  right  aide,  all  the  others  haviug  been  on  the  left. 
He  recovered  |ierfectly,  and  was  othorwiso  sound.  There  were  no  cotton-fibros  dt»> 
ooverafale  in  the  oxpootoration. 

This  case  seems  hardly  enough  to  form  a  decided  opinion  from,  and 
the  disease  is  much  more  likely  to  have  been  due  to  some  other  cause 
than  the  inhalation  of  dust,  for  it  is  difficult  to  understand  how  c  paren- 
chymatous inilammation  could  be  produced  without  preWous  catarrh  by  a 
kind  of  dust  that  can  only  act  as  a  mechanical  irritant. 

Workmen  who  are  exposed  to  an  atmosphere  containing  alkaline  dust. 
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ns  of  lime  and  fioda,  arc  likely  to  have  pterygium.  In  this  connection  I 
may  state  that  Dr.  R.  C.  Van  Wyck,  late  of  Denver,  (Colorado,  informs 
ino  that  this  disease  of  the  conjunctiva  is  very  common  in  that  locality 
where  the  air  is  often  filled  with  dust  fron  the  alkaline  plains. 

Zenker  has  named  and  classified  the  diseases  caused  by  the  inhalation 
of  dust  under  the  general  name  of  pneutnoftoaoniotiis-^irvtvfuay,  a  lungy  and 
rovis,  ditst)y  as  follows  :  Anthracosis  (av$pa(,  coaTfy  due  to  coal-dust ; 
siderosis  (o-iSi/pot,  eVo/*),  duo  to  metallic  dust ;  vhalieoais  {ypi^*ii  gravel  or 
pebfjki*)j  due  to  mineral  dust ;  tahacosU,  due  to  tobacco-dust,  and  bi/ih 
sinosin  {pwrao^,  cotton),  due  to  cotton-fibre  and  dust. 

There  arc  few  occupations  in  wliich  workmen  are  oxpKMjed  to  fnetaliic 
dust  alone.  It  is  usually  combinc<l  with  other  matters,  and  especially 
with  silicious  particles.  The  only  metal  which  has  been  actually  found  in 
tho  lungs  is  iron,  in  the  form  of  the  sesquioxide  (Zenker)  or  the  magnetic 
oxide  (Merkel).  When  these  deposits  occur  in  tlie  lungs,  induration  and 
ulceration  take  place,  and  the  patient  dies  of  phthisis. 

Ze!iker*s  first  case  was  that  of  a  woman  of  31,  who  died  in  the  hospital 
at  Nuremberg  in  1864.  She  lyid  worked  for  many  years  in  a  small,  close 
room,  applying  a  fine,  dry,  red  p<>wd<^r  (Kn^rHsh  red,  ferric  8cs({uioxide) 
to  a  transparent  paper  until  it  was  thoroughly  ])ermeated.  The  lungs  were 
of  a  vivid  brick  red,  and  presented  tho  same  ui)j)earanceon  section.  Anal- 
ysis showed  tho  presence  of  ferric  oxide  in  gn»at  quantity  {"^"Z  grammes  in 
both  lungs).  The  socond  case  was  altogether  similar.  MerkePs  case  is 
unique.  It  was  that  of  a  man  wlio  worked  at  cleaning  the  surface  of  iron 
t!mt  had  become  oxidized,  ilc  s(Tubbed  it  witli  sand,  and  necessarily  in* 
haled  much  of  it  in  the  form  of  dust.  His  expectoration  was  grayish* 
black,  and  was  found  to  contain  small  grains  of  tlic  magnetic  oxide  of 
iron.  The  lungs  were  indurated,  with  cavities  at  tho  apices,  and  100 
grammes  of  lung-tissue  furnished  0.885  grammes  of  iron. 

lironzera  of  wood,  plaster,  etc.,  sprinkle  the  bronze  powder  upon  a  sur* 
face  previously  covered  with  varnish  or  glue,  and  afterward  polish  it.  In 
this  operation  tliey  inhale  dust  to  some  extent,  but  not  in  a  sufBcient  amount 
to  cause  more  than  slight  catarrh.  After  the  bronzing  is  done,  the  surface 
is  colored  by  using  a  sulphide  so  as  to  produce  a  tliin  layer  of  thesulphido 
of  copper.  For  black  bronze,  the  sulphide  of  arsenic  is  used,  and  for 
green  bronze,  a  mixture  of  ammoniacal  salts  with  arsenic  or  copper.  TheM 
operations  give  rise  to  noxious  va))ors  and  occasional  cases  of  arsenical 
poisoning. 

Mle-cuttera  work  with  hammer  and  cold  chisel,  holding  the  blank  on 
tho  anvil  by  a  strap  passing  under  the  feet,  and  putting  sand  or  other  dust 
on  the  anvil  to  keep  the  iron  from  slipping.  They  have  to  bend  over  their 
work,  keep  the  eyes  keenly  fixed  upon  it,  are  exposed  to  metallic  and 
mineral  dust,  and,  in  making  coarse  files,  to  great  bodily  exertion,  their 
hammers  often  weighing  as  much  as  six  pounds.  Phthisis  is  very  common 
among  them.  The  work  requires  a  very  delicate  touch  and  a  constant 
variation  of  the  force  of  the  blow,  because  it  is  impossible  to  make  all  tho 
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biaukti  of  the  same  degree  of  hardness.  For  this  reason  the  attempts 
which  have  been  made  to  substitute  machines  for  hand-labor  have  been  so 
far  without  success. 

Grinders,  needle- makcra,  ptu-pointcre,  cutlers,  ete.j  inhale  a  mixture 
of  metallic  and  mineral  dust,  and  these  occupations  are  among  the  most 
perilous  that  can  be  followed.  The  various  steel  and  iron  implements  are 
pressed  upon  grindstones  revolving  at  the  rate  of  '2,000  or  3,000  times  a 
minute,  and  the  operation  often  requires  a  considerable  expenditure  of 
physical  strength  and  a  very  constrained  position  of  the  body.  The  dan- 
fcer  of  the  oecu^iation  varies  with  the  amount  of  dust  inhaled  and  the 
attitude  of  the  workman,  it  reaches  its  height  in  the  grinding  uf  forks 
and  needles,  which  must  be  done  on  dry  stones,  to  avoid  the  possibility  of 
rust.  Razors,  scissors,  table-knives,  etc.,  are  ground  at  first  on  dry  stones 
and  then  on  wet  ones,  and  the  peril  of  the  workmen  is  proportionately 
diminished.  Finally,  saws  and  all  the  coarser  implements  are  ground  on 
wet  stones,  and  the  danger  from  the  inhalation  of  dust  is  at  its  minimum. 

The  form  of  phthisis  produced  by  the  inhalation  of  metallic  and  si!i- 
cious  dust,  called  **  grinder's  asthma,"  is  divided  by  the  French  writers  into 
three  stages:  the  first  corresponding  to  the  simple  presence  of  the  foreign 
bodies  in  the  lungs,  the  second  to  the  congestion  and  induration  which 
follow,  and  the  third  to  the  formation  of  cavities.  This  reminds  one  of 
the  former  three  stages  of  phthisis,  a  division  also  of  French  origin.  The 
symptoms  of  these  stages  are  so  mingled,  however,  that  there  is  really  no 
practical  advantage  in  separating  tlicm  in  sets  with  rigid  lines  of  deumr- 
cation. 

The  disca.Re  como-s  on  very  gradually,  like  the  more  slowly  developed 
forms  of  phthisis  pulmonalis,  and  its  duration  may  be  extended  over  four 
or  Hve  years.  It  begins  with  the  cough  of  irritation,  dry  and  hacking  at 
first,  with  very  scanty  expectoration,  whitish  and  stringy  in  character; 
there  is  no  hi<?moptysi5,  but  sometimes  nausea  and  vomiting  in  the  morning. 
Auscultation  at  this  time  reveals  puerile  respiration,  with  occasional  slight 
niles.  The  expectoration  gradually  increases  in  amount  and  becomes  red- 
dish, and  soon  after  this  tinge  appears  there  may  be  hfenioptysis.  There 
is  dyspnwa  on  slight  exertion,  and  dulness  over  the  whole  chest,  with  weak 
respiration  and  raucous  rules.  There  is  no  fever,  and  the  a])pctito  and 
strength  are  still  good.  If  work  is  abandoned  at  this  lime,  recovery  is 
not  only  possible,  but  in  most  cases  probable.  If  work  is  continued,  the 
lung-tissue  begins  to  break  down,  and  cavities  form  near  the  apices.  Kx- 
pectoration  is  very  profuse,  and  there  may  be  severe  hemorrhages.  There 
is  general  dulness  on  percussion,  and  the  last  traces  of  vesicular  respiration 
give  way  to  sibilant,  large  mucous  and  cavernous  rules.  Fever  is  contin- 
uous, with  evening  exacerbations,  night-sweats,  emaciation,  insomnia,  and 
great  dyspnoea,  soon  followed  by  death. 

The  lungs  of  such  patients,  on  section,  are  found  to  be  studded  w.^h 
small,  black  knots,  from  the  size  of  a  pin's  head  to  that  of  a  pea.  The 
exact  nature  and  composition  of  these  bodies  has  not  been  determined 
(Hirt)y  but  they  are  probably  very  similar  to  the  concretions  found  in  the 
Vol.  II.— a 
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lungs  of  sandstoiio-workcrs  and  glass-cutters,  which  consist  mainly  of 
Thi3  bodies  in  question,  however,  are  likely  to  contain  a  conaidemble  pi 
portion  of  iron,  as  the  dust  caused  by  the  labor  of  grinder*,  according 
Schtittc,  is  thrco  parts  iron  to  two  parts  stone.     There  are  geoenilly 
hcsions  between  tbe  lungs  and  tliorax,  and  cavities,  sometimes  of  lar;g9 
size.     The  bronchial  glands  are  enlarged  and  often  degenerated. 

Grinders  of  atcel  are  also  liable  to  injury  from  Hying  particlos  of 
metal,  which  are  intensely  heated  by  friction  and  scatter  iu  the  form  of 
sparks,  producing  occasionally  severe  burns  of  the  cornea.  fl 

Grindstones  sometimes  burst,  when  driven  at  a  very  high  velocity,  and^* 
the  fragments  crush  everything  in  their  path  as  they  fly  <>ff  at  a  tangent. 
Every  workman  runs  a  certain  amount  of  risk  from  this  source. 

Those  who  work  at  wet  grinding,  while  they  are  relieved  from  tbe 
danger  of  dust,  are  covered  with  the  spatterings  from  the  stone,  consisting 
of  mud  and  water,  and  so  are  kept  constantly  wot  and  cold.  Tbojr  are 
more  liable  than  the  others  to  rheumatism,  pneumonia  and  bronchitis  of 
an  acute  form,  due  to  such  exposure. 

The  mortality  among  grinders  is  very  great.  Among  needle-grinders 
in  Derbyshire,  according  to  Holland,  the  average  age  at  death  in  twelve 
cases  was  oidy  thirty  years  and  eight  months.  According  to  Fox  Favell, 
they  die  at  or  below  their  thirty-fifth  ye&Tt  and  Dr.  SchQttc  gives  the 
average  age  at  death  of  nine  as  thirty-one  years. 

Much  ingenuity  and  labor  have  been  spent  in  attempts  to  protect  work- 
men  frtmi  the  dust  causc<l   by  grinding.     All   of  the  methods  adopti 
divide  themselves  naturally  into  three  classes:  those  which  aim  to  prevent 
the  dust  with  which  the  air  is  filled  from  entering  the  respiratory  paa- 
sages;  those  which  aim  to  remove  the  dust  from  the  room  before  it  reache4^| 
the  workmen;  and  those  which  aim  to  prevent  the  formation  of  dust. 

In  the  first  class  fall  the  various  respirators,  whose  purpose  is  to  adroit 
the  air,  but  keep  out  the  dust.  Many  different  varieties  have  been  in- 
vented (Gosse's,  Eulenberg's,  Durwell's,  Leffrey^s,  Tyndall's,  Poirers, 
Camus's,  etc.).  Some  of  them  simply  cover  the  mouth,  others  the  mouth 
and  nose,  and  others  still  the  whole  face,  like  a  mask.  The  filtering  sub*^H 
stance  may  be  a  thin  layer  of  sponge,  muslin,  wadding,  felt,  or  linen,  kepft^l 
in  position  by  a  framework  of  wire-gauze,  and  may  be  either  wet  or  dry. 
Respirators  have  never  been  popular  ^v^th  artisans,  and  have  fallen  largely 
into  disuse,  as  they  are  hot,  and  moreover,  interfere  to  some  extent  with 
respiration. 

The   third   class  mentioned  above  includes  the  substitution  of 
grinding  for  dry.     This  cannot  be  done  in  all  kinds  of  work,  and 
really  practical  methods  of  protecting  the  workmen  fall  under  the 
class. 

It  was  at  first  thought  that  if  the  stone  were  surrounded  by  a  woodei 
covering,  leaving  an  opening  barely  sufficient  for  the  use  of  the  workman, 
and  this  wooden  box  were  connected  by  a  shaft  with  the  external  air,  thai 
particles  of  stone  and  metal  would  be  carried  out  by  the  drauglit,  buti 
although  something  was  accomplished  in  this  way,  success  was  far  from' 
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being  attained.  A  great  advance  was  made  in  the  use  of  the  mechanical 
fan.  A  single  fun  may  withdraw  the  dust  from  several  stones,  the  sepa- 
rate shafts  from  tlie  boxing  around  the  stones  uniting  to  fr)nn  one.  The 
opening  before  which  the  workman  sits  should  be  as  small  as  possible,  fop 
the  smaller  it  is  the  more  rapid  will  be  the  inward  current  of  air,  and 
the  more  perfect  the  protection  afforded.  The  opening  of  the  shaft  by 
which  the  dust  is  drawn  ftway  should  not  be  at  the  top  of  the  stone»  but 
near  the  bottom,  for  otherwise  some  of  the  heavier  particles  falling  to 
the  bottom  of  the  box  might  in  time  be  carried  up  again  by  the  current 
ireated  by  the  whirling  stone,  and  as  they  came  opposite  the  workman^s 
opening  might  escape  into  the  outer  air.  By  placing  the  exit  shaft  at 
the  bottom  this  mischance  is  rendered  impossible.  Hirt  gives  the  follow- 
ing estimate  of  the  work  that  can  be  accomplished  by  one  of  these  fans: 
a  fan-ventilator,  with  blades  of  0.78  m.  diameter,  and  of  a  breadth  par- 
allel to  the  axle  of  0.40  m.,  with  a  central  opening  of  0.28  m.,  making 
from  900  to  1,000  revolutions  a  minute  and  requiring  an  engine  of  8  or  10 
borse-power,  will  draw  off  the  dust  from  14  grindstones. 

Those  who  do  wet  grinding  should  wear  waterproof  clothing  on  the 
parts  exposed  to  the  spattering  of  the  stone.  Those  who  do  tine  work, 
and  wliose  eyes  arc  therefore  exposed  to  injury,  should  cover  those  organs 
either  with  plane  glasses  or  spectacles  of  fine  wire-gauze. 

The  bursting  of  stones  may  be  due  to  an  original  !law,  but  has  been 
more  frequently  attributed  to  the  swelling  of  the  wooden  wedges  by  which 
the  axle  is  retained  in  position.  The  latter  cause  is  more  likely  to  act,  of 
course,  in  stones  that  are  used  for  wet  grinding.  Grindstones  should  there- 
fore be  careftdly  selected  and  tested  before  mounting,  and  should  be  set 
up  on  iron  axles  fastened  with  molten  brimstone.  In  some  factories  they 
are  surrounded  with  strong  iron  framework,  wliicli  would  offer  so  much 
obstruction  in  case  of  rupture  as  to  materially  diniinisli  the  damage  done. 

Needles  and  pins  are  now  largely  made  by  machinery,  and  so  the  most 
dangerous  of  all  the  grinding  trades  is  becoming  almost  innocuous. 


Tlie  inhalation  of  mineral  dust  produces  symptoms  and  lesions  like 
those  just  described,  viz.,  the  ordinary  symptoms  of  ])ulmonnry  phthisi.s, 
and  induration  of  the  lung  with  cavities  and  numerous  nodules,  varying 
in  color  from  light  gray  to  deep  black,  with  generally  a  bright,  whitish 
nucleus.  The  explanations  of  the  nature  of  these  deposits  have  been 
various  and  conflicting.  Rokitansky  looked  upon  them  as  incapsuiated 
tubercle,  FOrster  considered  them  pigmented  thickening  of  the  intersti- 
tial connective  tissue,  Virohow  transversely  cut  bronchioles  with  thick- 
ened adventitia,  and  Rindfleisch  modified  tubercle  (Ilirt).  Chemical  anal- 
ysis, however,  shows  that  they  are  undoubtedly  accumulations  of  mineral 
dust.  Malapert  (of  Poitiers)  foxind  the  darker  ones  to  consist  mainly  of 
silica,  with  a  little  phosphate  of  lime  and  iron,  while  the  grayish  white 
ones  were  made  up  wholly  of  silica.  Meinel  also  demonstrated  that  such 
lungs  contain  an  immense  and  disproportionate  amount  of  silicic  acid. 
Thus  be  found  that  30.71  of  the  ashes  of  lung-tissue,  and  41.08  of  the 
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bronchial  glands  was  silica  and  satid,  whiie^  acconJing  to  Kussmaul,  iha 
uormiti  lung  contains  from  4/J'2  to  17>^  of  thia  sub&tnrtoo. 

The  workmen  who  niako  PorUand  remeni  are  |^*tttly  troublc^d   by 
dust  oausii^d  by  ilmvt^Uiiig  the  is\iui&  into  sacks,  after  it  tiaa  heen  h 
and  ground.^  They  have  a  perstst<!tii  cough,  and  DJipectoratn  titllc   lujnpA 
of  cenn^oit.     They  find  it  itiij>083iblo  to  coittinuia  this  j^art  vf  tb<?ir  Ubt^r 
day  aftor  day,  and  arc  obliged  to  take  intervals  of  rtst.  ■ 

/StoneeuUers  work  witb  hammer  and  chis^l^  and  not  only  inbalo  cotisid- 
erabk'  dust,  but  aro  liable  tu  injury  from  the  flying  cliips  and  otrouiional 
sparks  frotn  the  obi^l.  Legions  uf  tho  oornea  arc  not  uncf^mmon  amoiijp 
them.  The  iuhaiation  of  dust  produces  in  ihoni  frequently  tliu  form  of 
phthisis  already  described.  According  to  Allison^  Uio  ««iid<tonoKMitCen 
near  Kilinburgh  rarely  attain  the  age  of  fifty,  ami  alnioBt  all  di«  of  <h>iv^ 
sumption.  It  h  the  coirtroon  obaervation  of  all  writors  that  th*?  euttcrvf 
of  millstones  are  more  affected  by  their  work  than  aiiy  cithers  of  tltis 
class.  I'cacock  glvt>s  the  mean  duration  of  their  work  at  thia  iradi?  aa 
nine  y''a.rs.     Many  of  tbem  are  obliged  to  give  it  np  carliiT. 

Iri  tiio  manufactiire  of  potter  t/  B^i^d  porcelain  the  workmun  aro  f)c|K>0bcd| 
to  sevriTfil  sources  of  injury.  The  sifting  and  mising  of  the  earth  uueJ  iti 
the  trudii^  and  the  grinding  away  Hie  unevennesa  on  artu-iIi'<H  already  baket^ 
cause  :i  great  deal  of  dust.  The  flat^presaers,  who  force  the  clay  into 
moulds  with  a  great  expt-ndituro  of  muscular  Mrrnglh,  ar«  (•»p<*ciaUy 
afFecti'd.  So  common  is  emphy&ema  amnriq^  ihctn,  lliat  it  h  t-allcii  thu 
"  pottcr'sasthma  **  (Parkos).  To  the  china-s^jourcrs  tho  li^ht  Hint  dust  i»  4 
terrillc  irritant.  Dr.  Greenbow  states  that  all  sooner  or  laU^r  btrcorna 
asthrttuticai.  The  female  op**rativoa  are  pullitl  and  t  idorotlc,  and  tbcdr  In- 
fants am  almost  all  serofulous,  with  an  onormtm.s  iTU»rtiUity»  At  Htokn- 
upon  Trent,  in  the  Staffordshire  pottiTv  difitrinl,  in  18(j4,  tlie  doatba  front 
respiriitory  disnaacg  were  S)-lCl  per  IjOOO  of  the  population,  while  anion^ 
the  p«>tt(.Ts=  taken  separately  they  were  13.5  per  1,000,  a  iliiTerencu  of  J50 
per  Ci'nt. 

Th[^  burners  are  exposfid  to  a  temperature  of  about  lOi^,  and  suffer  1 
somc^vhat  from  sudden  change!;,  which  produce  acutu  pulmonary  affoctionajjfl 
rheurimtism,  and  gastro-intcstiTial  disordera.  ^ 

Tlie  enamels  used  on  the  diftercnt  kinds  of  porcelain  contain  load,  and 
there  Jin^  occasional  inatancea  of  saturnine  poisoning"  among  the  operativtt 
in  thi:^  firaneh  of  the  business, 

Tho  mixers  of  the  clay  are  said  to  bo  ^ary  subject  to  muscular  and  artio- 
ular  pjiins,  and  to  synovitis  of  the  sheaths  of  the  tendons  of  tho  firig-cnw 

Liuie- &\\d  pl*iBter-burnersj  and  the  workmen  in  plii&ter'77iiils  are  ex 
posed  to  dust,  but  do  not  seem  to  suffer  in  health  for  that  reason 

In  the  nianufncturc  oi  tjlass^  the  workmen  who  grind  and  powdor  t! 
silicious    inaleriul   inhale  great   quantities  of  very    irritating    dust, 
suffer  from  constant  hacking  cough  and  conjunctivitis.     It  is  rare  to 
a  sound  man  among  them,  and  they  are  not  able  to  continue  long  at 
work.      According  to  Hirt,  they  should  not  be  allowed  to  labor,  a 
stretch,  more  than  two  or  three  weeks,  and  should  then  work  at  sor 
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thing  oisc,  or,  at  any  rate,  give  up  thi8ocru|>ation  for  at  least  double  the 
working  time.  In  this  way,  by  the  use  of  relays,  the  health  of  the  men 
may  be  sustained. 

But  the  most  dangerous  work  is  that  of  the  grinders  and  polishers  of 
cut-gias3.  About  35  percent,  of  them  have  chronic  pneumonia  (phthisis), 
and  their  average  age  at  death  is  variously  given  at  from  30  to  42  years, 
Put6gnat  (de  Lundville)  has  described  a  peruliar  form  of  gingivitis  which 
he  has  observed  among  glass-cutters,  and  which,  he  says,  attacks  95  out  of 
every  100  workmen.  It  comes  on  in  about  three  months  after  the 
person  begins  work,  and  toward  the  sixth  month  is  well  developed.  It 
attacks  by  preference  the  upper  jaw,  and  is  accompanied  by  the  same  blue 
line  that  is  found  in  cases  of  lead-poisoning.  The  acid  secretion  of  the 
gums  destroys  the  enamel  of  the  teeth,  which  soon  become  pointed,  brittle, 
and  break  off  close  to  the  alvooli,  leaving  a  }>ormancnt  stump.  The  gums 
remain  soft  andspong}*,  and  the  breath  is  very  fetid.  At  no  time  is  there 
any  pain  or  homorrhago.  He  suppoBcs  it  to  ho  caused  by  malnutrition, 
bad  air,  etc.  (Tardicn).  These  symptoms  certainly  appear  suspiciously 
like  those  of  lead-poisoning,  and  the  suspicion  is  rendered  stronger  by  the 
fact  that  French  flint-glass  contains  about  "ZO  per  cent,  of  lead,  and  that 
other  symptoms  of  lead-poisoning  are  not  uncommon  in  glass-cnttors,  as 
colic,  constipation,  muscular  pains,  etc.  Garrod  has  noticed  the  fre- 
quency of  gout  among  them,  and  brings  it  forward  to  support  his  theory 
of  a  connection  between  that  disease  and  saturnine  poisoning. 

Tlie  grinding  or  etching  of  glass  by  the  aand-blnst  fills  the  rooms  with 
a  dust  composed  of  particles  of  sand  and  glass  mingled.  The  business  is 
a  comparatively  new  one,  and  the  workmen  so  far  do  not  appear  to  be  in- 
jured by  it,  with  the  exception  of  a  slight  tickling  cough  when  they  first 
begin  work.  The  dust  is  rather  coarse  and  heavy,  and  I  am  inclined  to 
think  it  does  not  penetrate  very  far  into  the  lungs,  perhaps  even  not  get- 
ting beyond  the  trachea,  whence  it  is  easily  expectorated. 

In  diamond-cutting  the  amount  of  dust  created  is  small,  and  yet  the 
occupation  is  a  very  injurious  one.  The  "  setter  "  prepares  the  diamond 
for  the  cutter  by  soldering  it  on  the  end  of  a  copper  rod  with  an  alloy  of 
4  parts  lead  to  1  of  tin.  He  does  this  ^vith  a  charcoal  fire,  and  is  exposed 
to  great  heat,  as  well  as  to  poisonous  gases.  The  setters  suffer  from 
headache,  tinnitus  annum,  impaired  digestion,  and  irregularity  of  the 
bowels.  In  Coster's  factory,  at  Amsterdam,  T^^  {)er  cent,  of  them  were 
pale  and  emaciated,  57  per  cent,  had  palpitation,  giddiness,  prn»cordial 
distress,  56  chronic  headacho,  3(5  asthma,  etc.  The  use  of  the  solder  pro- 
duces lead-poisoning.  Out  of  90  examined,  30  showed  traces  of  poison- 
ing. In  general  they  are  all  sick  men,  and  suffer  from  lung  troubles.  Nine 
per  cent,  had  phthisis. 

'Vhe  critters  OT  polishers  ^\t\^  the  gems  on  iron  wheels  covemd  with 
diamond-dust  and  oil.  The  dust  inhaled  by  them,  though  small  in  quan- 
tity, is  enough  to  cause  frequent  chronic  lung  troubles.  In  Coster's  fac- 
tory, 52  per  cent,  of  them  were  thin  and  pale,  40  per  cent,  asthmatic,  33.75 
suffered  from  headaches,  etc. 
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Litkoffr*fphtr»  inhale  somo  «tonf!-du»t  iffhiiif  ftt  wnric,  bocmuso  thmrfae* 
is  so  nf^ar  the  object  on  which  th^y  are  engagvcL  The  filigfitimt&liatitliiu 
caused  would  not  nf  itM'lf  probftbly  prudure  ilineAJM*.  biit  the*  jwMJrntJUy 
life  anrl  the  constrjiiTUHl  tuii(ii<le,  with  thi?  dionMt're  drawn  fof^ard,  tbe 
che«^t  contnictcd,  nnd  frpc|uriit]y  thn  movcmecila  of  th«  st«muTn  <iafiti9 
respirfttion  seriously  inter(«rf*il  with,  shorten  t\w  life  of  th«  litbciffT«{i)irr 
by  sevor^l  years^  Mjiny  of  rbom  ilio  of  phthinuii,  luid  nearly  «il  vajfor  some* 
what  from  chronic  bronchitis. 


dl 


Th^  workmen  who  iidiHlo  iier/rtiihle  <!uBt  do  not  aa  a  rule  auffor  in 
seqiieneo.     The  dust  of  wood^  in  particular,  is  bo  hamilew  that  ic 

'propriate  tf>  »peak  of  i3ah<n»*t-m«Wj%r»ftnd  cnqjctitem  tuult^r  nnotfa«r 

bfti  tnor^t  to  do  in  brinjj^m^  on 
Th4*  duAt  of  thfr  ba^  woods, 
t^ht  irritation  of  tbe  larynx  aad 
tIu  Thrru  art%  howpTOFj  wxM 
^uniderabk*  irrit-atioii^  t-ttlirr  by 
their  shape  and  sixR«  as  cot) 


mor*' 

heailiii^^,  as  their  attitude  while  * 

disfasio  than  the  atm<}«pht:rn}  tht^y 

as  mahogany,  rosewood,  etc*,  may  .«^. 

trachea,  and  a  tpndcncy  to  bronchial  c 

forms  of  vegetable  dust  which  [)rtHluct 

reason  of  their  composition,  aa  tobacco, 


flax,  or  hemp^  or  their  rigidity  and  insoiuniHty,  as  charcoal.  H 

C/tffnfie*/*mree/jg  were  formerly  quite  subject  to  ru  cpilhelinnia  of  l!i^ 
scrotum^  called  chimncy-sweep*s  cancer.  The  ejtact  cause  of  this  aiTt^otinn 
has  never  been  ascertained,  Hirt  thinks  that  soot  has  aomc  quality, 
besides  that  of  mere  mechanical  trritation,  which  brought  on  the*  tliKojuip, 
It  is  certain  that  charcoal-powder  will  not  produce  it,  and  it  La  unknown 
among  colliers.  Of  late  years  it  has  become  an  exceedin^^ly  rare  disease, 
although  the  trade  Ja  still  carried  on,  Hirt  furnishes  these  suggestive  fig- 
urea:  in  the  Brompton  cancer  hospital,  during:  the  twenty  year*  from  1851 
to  1871,  there  were  treated  10,756  cases  of  cancer,  of  whom  8,(JS0  wei« 
women;  of  the  3,070  male  patientSj  only  162  (7.7  per  cent.)  had  cancer  of 
the  genitals,  and  of  these  only  *J  had  chiinney-Ewecp''»  cancer,  all  previciua 
to  ISiJO.  It  has  been  suggested  that  this  form  of  epithelioma  was  caused  by 
the  friction  of  the  thighs  upon  the  scrotum  during  the  prooesa  of  atftin^ 
the  eoot,  the  sieve  bein^  shaken  by  the  operator  while  in  a  stoopinp  poat< 
tion,  and  that  the  disappearance  of  the  disease  is  due  to  the  fact  Ihat  tbi 
process,  no  longer  paying,  has  been  given  up. 

The  men  who  prepare  inouhh  for  bronze  and  copper  castings  apt 
them  with  charcoal-dust  before  the  molten  metal  is  run  into  them.     TbI 
dust   !nust  be  very  fine  and  is  carefully  sifted.     During  the  sifting 
whoii  the  mould  is  sprinkled,  the  air  is  filled  with  dust  of  a  very  irriw 
ing  choracter,  which  eventually   produces   in  the  workmen  expensed 
it   the  phenomena  of  anthracosia.      The   clinical  characters  and  morbi< 
anatirmy  of  this  disease  were  earcfully  studied  by  Tardieu  in  1853-^54,  aod'^ 
mon^  rncently  by  Proust  (1H74),     They  a^ee  in  dividing  thf*  course  of  tl 
disease  into  three  well-marked  stages.      At  first,  rarely  within  ten 
f»f  the  commencement  of  labor,  there  is  an  extreme  sense  of  fatigut^ 
propr>rtionate  to  the  amount  of  muscular  force  expended,  which  come 
particularly  in  the  latter  part  of  the  day,  accompanied  with  a  dysp 
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that  increases  until  the  day's  work  is  over,  nnd  lasts  until  lat< 


the 


:e  m  the  even- 
ing. This  dyspna'a  soon  becomes  habitual  and  is  accoinpanioil  by  an  ob- 
Ntinate  cough.  Percussion  shows  general  dulness,  especially  at.  the  apices, 
with  spots  of  almost  complete  flatness  irregularly  situated.  The  vesicular 
murmur  is  diminished  in  intensity,  and  at  the  flat  spots  dibappears.  Sonie- 
timea  there  are  bronchial  rales. 

In  the  second  stage,  all  the  symptoms  are  more  pronounced;  the  face 
is  pale  and  leaden,  the  gait  feeble.  There  is  constant  oppression  and 
Bighing  respiration,  with  incessant  cough,  sometimes  spitting  of  blood, 
and  the  expectoration  of  thick  viscid  mfcssvs  containing  black  powdery 
lumps.  Emaciation  sets  in,  and  there  are  frequently  complicating  organic 
alTeotions,  as  dilatation  or  hypertrophy  of  the  heart,  and  mechanical  ob- 
struction of  the  circulation  in  the  liver  and  other  digestive  organs,  with 
diarrhoea  and  oedema  of  the  extremities.  The  sufferer  is  now  obliged  to 
give  up  work,  or  at  the  most  to  labor  only  a  fraction  of  the  day. 

In  the  last  stage,  symptoms  of  asphyxia  come  on,  which  result  in 
death. 

The  pathognomonic  sjrmptom  of  the  malady  is  the  black  expectoration, 
which  has  been  carefully  examined  by  Traube,  Robin,  and  others,  and  found 
to  contain  particles  of  carbon  in  the  epithelial  cells  which  compose  the 
greater  portion  of  its  mass. 

The  disease  is  essentially  a  chronic  bronchial  catarrh,  with  resulting 
emphysema  and  asthma.  Tardieu  in  his  official  report  upon  the  subjert 
recommended  the  use  of  starch  instead  of  charcoal  in  the  moulds.  In 
Paris  this  change  has  been  made  very  generally,  and  with  the  best  rc- 
fluhs.  If  the  use  of  charcoal  is  adhered  to,  the  workmen  must  necessarily 
wear  respirators. 

Millers  inhale  the  dust  of  flour  and  meal  in  considerable  quantity,  but 
it  seems  to  have  almost  no  effect  upon  the  respiratory  tract.  As  an  ex- 
ternal irritant,  however,  these  substances  are  very  active.  A  constant 
exposure  to  them  causes  itching,  and  the  scratching  that  naturally  follows 
brings  out  various  cutaneous  eruptions,  mostly  eczematous  in  character, 
though  acne  and  furuncles  are  extremely  common  among  millers,  and  so 
is  blepharitis  ciliarls.  There  is  one  form  of  skin  disease  said  to  be  pecu- 
liar to  millers.  It  is  a  papular  eniption,  changing  to  more  or  less  conflu- 
ent vesicles,  with  violent  itching  at  night.  In  the  morning  the  symptoms 
decrease  in  severity,  and  the  itching  disappears  without  treatment.  The 
disease  is  not  contagious,  and  appears  most  commonly  on  one  side  of  the 
neck,  where  it  is  touched  by  bags  carried  on  tlie  shoulder.  It  is  said  to 
be  due  to  an  acarus,  which  some  have  considered  to  be  the  larva  of  the 
weevil. 

Millers  are  liable  to  a  peculiar  kind  of  accident,  from  the  explosion  of 
fine  dry  flour  when  brought  in  contact  with  flame.  The  exact  cause  of 
these  explosions  is  still  a  little  obscure,  but  they  seem  to  depend  upon 
the  rapid  combustion  of  the  dry  flour  in  a  state  of  extremely  fine  division, 
and  the  formation  thereby  of  gases  which  being  heated  expand  witl»  explo- 
sive force.    They  generally  take  place  when  a  light  is  introduced  into  the 
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room  where  tlio  flour  is  bolted,  and  are  very  destniotive  in  their  effwu 
Two  such  very  disastrous  explosions  have  recently  occurred  in  Mioae- 
apolis,  Minn.,  and  the  great  fire  in  the  Barclay  Street  candy-workt,  in 
New  York,  in  1877,  was  probably  due  to  a  similar  cause.  Great  caution 
and  the  use  of  safety-lamps  appear  to  be  the  only  methods  of  preventing 
such  explosions. 

CottoHyJiax,  and  hetnp  operatives  suffer  a  great  deal  from  dust.  The 
raw  material  has  to  bo  cleaned  by  boating  and  c-arding,  and  the  dost  flia 
out  into  the  air.  This  dust  consists  mainly  of  silicious  particles,  but 
there  are  also  fibres  of  tho  ditTcrAit  materials  and  woody  fragments.  Cot* 
ton  operatives,  when  they  first  begin  tho  work,  suffer  from  a  dreadfol 
tickling  of  the  throat,  causing  severe  cough  with  whitish  sputa.  Thu 
cough  may  bo  merely  the  precursor  of  chronic  bronchial  catarrh,  or  it  may 
be  followed  by  severe  pains  in  the  chest,  great  antemia  and  debility,  emsci- 
ation,  and  occasionally  profuse  diarrh<x;a,  so  that  work  has  to  be  abandoned. 
In  183G  Coetscm  publlKhcd  a  paper  in  i^ruRsoIs,  describing  a  form  of  "  pneu- 
monic produite  par  lapoussicro  do  coton."  Tho  disease  ap]>car8  in  cotton 
operatives  from  thirteen  to  thirty  years  of  age,  and  may  be  divided  into 
three  stages:  In  the  firqt  there  is  chronic  bronchial  catarrh.  In  the  sec- 
ond, frequent  respiration  and  harassing  cough,  with  white,  frothy,  viscid 
sputa,  like  tlio  wliippod  white  of  an  egg,  clinging  to  the  side  of  the  cup. 
When  this  is  mingled  with  water,  flocculent  specks  are  set  free,  which  are 
found  to  bo  identical  with  those  floating  in  the  air  of  the  workroom.  A 
dull  pain  is  felt  in  the  middle  of  the  breast.  The  tongue  and  phaiynx 
are  dry,  tlie  voi(;e  hoarse,  apjwtite  gone,  bowels  regular,  skin  hot  and  diy, 
urine  scanty,  and  there  is  continued  fever.  There  is  diminution  of  respi- 
ratory murmur  in  the  affected  part,  and  puerile  breathing  in  the  rest  of 
tho  lungs.  Dulness  over  the  whole  chest.  In  the  third  stage  the  ex- 
pectoration is  yellow  and  offensive,  and  contains  yellow,  tallow-like 
masses  of  degenerated  lung-tissue.  The  strength  fails,  diarrhoea  sets  in, 
with  profuse  sweats,  often  hydrothorax  and  ascites,  soon  ending  in  death. 
The  duration  of  the  malady  he  states  at  from  sixteen  to  twenty-two 
months,  and  only  four  cases  out  of  250  recovered. 

On  section  the  pleura  was  found  thickened  and  spotted  red,  the  cav- 
ity containing  scrum  with  shn^ds  of  albumen.  The  lung-tissue  was  broken 
down  in  spots  into  a  grayish  white  pulp,  and  in  other  places  was  hard, 
tough,  and  of  a  pearl-gray  color.  The  bronchial,  tracheal,  and  laryngeal 
mucous  membranes  were  reddened,  and  here  and  there  slightly  ulcerated 
(Hirt). 

This  disease,  "phthisic  cotonnouae/' as  it  has  been  called,  is  not  a 
common  one.  Most  oporativoH  undergo  an  acclimatization,  and  after  a 
few  days  of  discomfort  are  no  longer  troubled  by  the  flying  particles  of 
dust  and  fibres.  The  dust,  however,  may  irritate  the  exposed  parts  of 
tho  skin,  and  orytlioma  and  furuncles,  as  well  as  ciliary  blepharitis  are 
common.  In  the  EnglLsh  mills  tlic  carders  of  India  cotton  are  said  to  b«5 
troubled  with  urticaria,  or  an  analogous  affection  on  their  hands  and  arms 
(Layet). 
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Tho  atmospliero  of  the  spinning-ruoins  haa  to  be  kept  at  quite  a  high 
temperature — about  84°  F'ahr.  In  some  mills,  where  the  finest  thread  U 
maHo,  according  to  Proust  the  tcmporalure  is  even  kept  at  104°  Fahr. 
{40°  C).  This  exposes  the  operatives  to  the  danger  of  taking  cold,  and 
they  are  almost  all  ana?niic  and  troubled  with  their  digestion. 

The  beating  and  hackling  of  ilax  and  hemp  disengages  a  great  deal 
of  dust,  consisting  largely  of  sandy  particles.  Flax-hackling,  in  particular, 
is  one  of  the  most  unhealthy  of  trades  ;  phthisis  is  very  common  among 
thoye  who  work  at  it,  and  there  are  few  who  do  not  suffer  from  cough 
and  pains  in  the  chest,  even  when  they  retain  their  strength.  Out  of 
107  operatives  examined  by  Dr.  Greenhow,  79  Lad  bronchial  trouble  atul 
10  h/emoptysis  (Parkes). 

Toulmouche  (quoted  by  Proust)  has  described  an  inflammation  of  tho 
tnouth,  and  especially  of  the  tongue,  produced  in  hemp-spinners  by  their 
practice  of  continually  wotting  the  thread  with  saliva,  using  the  finger  a-s 
a  means,  and  thus  conveying  acid  and  irritating  matters  from  tho  hemp 
to  the  tongue. 

The  Gxtendfid  use  of  machinery  in  performing  tho  above-described 
operations  has  relieved  the  workmen  of  much  of  tho  danger  to  which 
they  were  exposed,  and  it  is  doubtful  if  cases  of  "  phthisio  cotonneusn** 
Oi'cur  at  all  in  this  country. 

Persons  who  are  engaged  in  the  manufacture  of  (obacro  inhale  dust 
which  contains  nicotine  and  some  ammonia.  It  is  not  necessary  here  to 
describe  the  various  processes  of  curing,  sorting,  stripping,  cutting,  and 
drying  the  leaf,  or  to  go  into  the  particulars  of  the  manufacture  of  cigars 
and  snuff.  There  is  in  all  the  rooms  of  a  tobacco  factory  a  strong  odor 
of  tobacco,  caused  chiefly  by  dust,  and  In  the  rooms  where  snuff  is  packed 
the  atmosphere  is  fairly  thick  with  it.  Tho  workmen  are,  therefore,  all 
subjected  in  different  degrees  to  the  action  of  tho  tobacco-dust  as  an  ex- 
ternal irritant,  and  also  to  the  absorption  of  nicotine  by  the  system. 

There  is  liardiy  any  occupation  about  which  such  strongly  dissentient 
opinions  have  been  held  by  different  investigators.  While  Ramazzini, 
in  accordance  with  hi.s  usual  pessimistic  tendencies,  declares  that  all  the 
workmen  are  in  general  thin,  pallid,  yellow,  and  asthmatic,  and  suffer 
violent  pains  in  the  head,  vertigo,  nausea,  and  continual  sneezing,  and 
Heurtaux,  Kostial,  and  others  have  agreed  with  him  more  or  less,  Parent- 
Duchatelet,  d'Arcet,  Ygonin,  Berutti,  and  Chevallier  claim  that  work- 
men in  tobacco  factories  are  as  healthy  and  Jorig-livod  as  any  other  arti- 
-•cans,  or  even  more  so.  The  truth,  as  is  apt  to  bo  tho  c^ise  in  disputed 
questions,  probably  lies  between  those  two  extremes. 

When  persons  first  begin  to  work  at  tobacco  they  almost  invariably 
suffer  from  headache,  and  often  from  nausea  and  vomiting.  They  pass 
sleepless  nights  and  are  frequently  troubled  with  diarrhoea.  These  symp- 
toms are  more  common  in  females  than  in  malos,  and  indicate  a  slight 
degree  of  poisoning  by  nicotine.  In  a  week  or  two  the  syniptoma  wear 
away,  and  in  the  majority  of  cases  no  further  trouble  is  f*xperionced. 

According  to  Heurtaux,  physician  to  the   manufactory  at  Paris,  tho 
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amount  of  fibrin  m  the*  blood  U  diininifeh^j  ami  tobftorft-hanfls  Are 
liarly  liable  tu   passive  coJigcstiouH.      BourJ^t,  hcjwt&ver,   ca\i\d   find 
change  in  the  hluod. 

The  effect  ui  tobacco  as  an  imtant  is  gn^ntcwt  in  ibe  m»nufactnrr  of 
snuff.  The  fir!«t  exposure  of  snuff-tirnkt^xu  brtngs  on  «  nftud  And  bronrhiat 
catarrh,  with  brown  sputa,  OJod  frequently  ft  cciiijuDotiviti&.  lu  m  few 
weeks  the  mucous  itiermbraries  aeera  to  lose  their  ftu^iceptibility  to  thi&  irri- 
tant, and  the  workmen  enjoy  vory  gornl  health*  Thuir  ptrfetH  iiumuniiy 
in  a  most  trying  atrnosphero  is  aurprising.  I  h^ve  bean  a  m«u  who  wad 
packing  yellow  snuff  in  bags^  in  a  room  where  the  air  looked  like  &  LoQ* 
don  fog,  and  where  I  could  not  rcmAtn  for  a  few  «(*couda  even  without 
the  most  viol<'i]t  irritation  of  the  nasal  and  conjunctival  toucous  nieuj* 
l)ranes,  and  yet  he  told  me  he  had  woi  rd  in  saoh  an  ntinospho-m  for 
thirty  years,  had  never  had  a  sick  day,  ai  all  his  bodily  functions  wtsro 
regularly  perfomied,  and  to  judge  by  the  «j)mfklu  of  bii»  tye  and  the  vij^r 
of  his  movements  he  probably  Bpoke  the  truth.  H  is  pretty  gt^n^rmlly 
agreed  of  late  years  that  men  do  not  suff<;r  in  health  by  expoeure  to 
tobacco. 

In  most  factories  the  workmen  claim  a  certain  amonnt  of  cx«>mptioii 
from  inflammatory  and  epidemic  diseaBoa.  la  Ntiw  Vofk  I  have  boon  told 
that  none  of  thctii  died  of  cholera  in  1654  and  1K0*J,  although  tho  disdftaa 
ravaged  the  locality  in  which  they  were,  MOIilt  bidifved  in  tUi»  pn;H*'o- 
tive  influence  to  a  certain  extent,  but  Ko.stial  stateti  that  the  cholera  found 
numerous  victims  among  the  female  workers  at  Iglau.  Ruef  6uppo&n« 
that  the  workmen  are  almost  exempt  from  neuralgiaa^  rheumatism,  and 
gout,  while  subjectj  on  the  other  hand,  to  astlima,  chronic  broneUitiai  and 
even  phthisis. 

That  the  occupation  beara  hardly  upon  the  female  sex  is  the  univerBa) 
observation.  According  to  Koatialj  out  of  100  female  cigar-makers,  from 
1*2  to  10  years  of  age,  72  fall  sick  within  six  months  after  beginning'  work. 
They  suffer  from  headaches,  pnecordiiil  anguishj  palpitation,  anjpmiaj  las- 
situde, insomnia,  feveriahiiosH,  and  anorexia.  These  arc  symptoms  mainly 
of  chloro-anaemia,  and  Layet  does  not  hesitate  to  attribute  them  to  tl« 
effect  of  premature  labor  and  the  bad  sanitary  condition  of  their  homes. 

Kostial  states  that  abortions  are  frequent  among  the  women  eniploy^t 
in  tobacco  factories,  on  account  of  the  death  of  the  fo:^tus,  and  Ruef  bi 
discovered  nicotine  \n  the  amniotic  fluid.  Heurtaux,  Boudet,  and  SchneiH 
dor  have  found  this  alkaloid  iii  the  urine,  and  Kostial  affirms  that  ll 
milk  of  nursing  wwnen  has  a  strong  odor  of  tobacco,  although  the  pi 
ence  of  nicotine  cannot  be  chemically  demonstrated. 

It  has  appeared  to  me,  from  obsen,-ations  made  in  cigar  factories  an( 
in  dispensary  practice,  that  sexual  development  is  decidedly  retarded  in 
young  girls  wlio  enter  the  fiictories  before  the  sexual  evolution  has  begnnj 
and  in  an  investigation  made  by  Dr.  N.  B.  Emerson  and  myself  oi. 
condition  of  the  cigar-makers  who  worked  at  their  trade  at  hom- 
crowded  tenements,  we  were  very  much  surprised  at  the  smallness  of 
families.    In  the  124  families  of  which  one  of  us  took  notes,  there  were  o 
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136  children,  or  an  averaj^e  of  1.09  to  each  marriod  coiiplc,  and  in  the  201 
families  visited  by  the  other  there  were  only  350  children,  making  an 
average  of  1.63  to  each  married  couple.  When  we  consider  the  swarms 
of  children  tliat  usually  grow  up  in  tenement-houseR,  in  the  families  of 
the  laboring  and  artisan  classes,  the  paucity  of  offspring  in  a  particular 
class  becomes  significant.     The  following  are  the  figures  we  obtained: 


No.  of  hooseslNo.  of  fami- 
visited.  Ilea. 


18 
2S 


aoi 


No.   of  per- AvetBgefcoeacb'jj     ^.j^       Avemgeto 
8aD^  family.        ,^^".  «""i^*c"»        family. 


414 

805 


3.33 
4. 


136 
329 


1.0d 

1.63 


One  family  was  found  in  which  there  were  seven  children.  This  being- 
80  remarkable  an  exception  to  the  general  rule,  the  family  history  was  in- 
quired into,  and  it  was  ascertained  that  the  parents  had  oidy  worked  at 
cigar-making  four  years,  having  previously  been  farmers,  and  havi?ig  had 
the  greater  portion  of  their  numerous  progeny  while  engaged  in  the  latter 
occupation 

The  cause  of  this  lack  of  fecundity  among  cigar-makers  was  not  inves- 
tigated. The  observations  of  Heurtaux  and  Kostial  on  the  presence  of 
nicotine  in  the  fluids  of  the  body  suggest  that  it  may  be  due  to  frequent 
miscarriages. 

There  are  but  two  autopsies  of  tobacco-workers  on  record  which  could 
be  considered  cases  of  tabacosis,  and  both  of  lliPm  are  described  by  Zen- 
ker. He  found  the  lungs  very  much  atropliied  and  iiUed  with  numerous 
peculiar  yellowish  brown  8}x>t8,  due  to  a  granular  infiltration  of  the  alveo- 
lar tissue.  The  infiltration  was  greatest  where  the  atrophy  was  most  ex- 
treme. On  the  other  hand,  Proust  states  that,  having  made  several 
autopsies  of  these  workmen,  he  has  never  seen  appearances  like  those 
described  by  Zenker.  Hirt,  to  test  the  question,  exjiosed  dogs  and  rab- 
bits, for  months  at  a  time,  to  an  atmospliore  lilled  with  tobacco  particles. 
The  animals  remained  healthy,  had  no  caturrh  or  lo.ss  of  aj>petito,  and 
when  kiJletl  the  lungs  were  in  spots  strongly  stained  of  a  brownish  color 
and  atrophied,  but  there  was  no  infiltration  with  tobacco.  The  atrophy 
did  not  coincide  with  the  discoloration,  as  in  the  cases  reported  by 
Zenker. 

It  would  seem,  then,  that  no  special  preventive  measures  are  necessary 
in  tobacco  factories,  excepting  perhaps  to  forbid  the  employment  of  chil- 
dren under  puberty,  and  possibly  of  all  females. 


The  occupations  in  which  workmen  inhale  animal  dust  so  as  to  appre- 
ciably affect  their  health  are  few.  In  hrtt^h'makmg  the  bristles  have  to 
be  cleaned,  and  bleached  with  sulphur.  The  process  nf  cleaning  causes 
bume  dust,  but  not  of  an  injurious  character.     "When  the  bristles  have 
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boon  fixed  in  their  place,  however,  the  workman  trims  them  off  with  scif> 
eors  to  make  an  even  surface.  This  operation  fills  the  air  with  fraginenti 
of  bristles,  which  cover  the  artisan's  clothing,  hair,  face,  and  beard,  and  tre 
inhaled  with  every  broath.  These  fragments  are  tough  and  elastic,  and 
cause  great  irritation  of  the  bronchi.  Whether  they  actually  penetrate 
the  lung-tissue  ia  undetermined.  They  have  never  been  found  in  the 
parenchyma  after  death.  But  their  presence  brings  on  bronchial  catarrh, 
ulcerations  of  the  mucous  membrane,  and  phthisis.  As  will  be  seen  by  the 
table  annexed,  Hirt  gives  the  very  high  percentage  of  49.1  deaths  bj 
phthisis  among  brush-makers. 

The  chief  danger  of  this  trade  would  certainly  be  much  diminished  by 
the  wearing  of  masks  of  fine  wire-gauzp. 

StUton-tnakers,  and  in  genera)  workmen  who  inhale  bone-dust  or 
horn-dust,  are  healthy  men,  but  it  ia  different  with  those  who  work 
in  mothcr-of-pcarl.  The  dust  of  this  substance  is  very  light  and  very 
irritating,  producing  in  those  who  are  exposed  to  it  obstinate  cough, 
chronic  bronchial  catarrh,  and  sometimes  emphysema.  Phthisis  is  not 
common.  The  workmen  all  suffer  more  or  loss  from  blepharitis  and  con- 
junctivitis, and  from  fissures  of  the  skin  of  the  hands,  which  are  very 
painful  and  constantly  reappear.  Hirt  refers  to  Englisch  and  Gusacnbauer 
as  describing  a  peculiar  affection  of  the  bones  in  button-makers  exposed 
to  mother-of-pearl  dust.  It  is  essentially  an  osteomyelitis,  ascribed  by 
them  to  infarction  of  the  vessels  of  the  niarrow  with  dust  which  has  en- 
tered the  circulation.  The  lime-salts  of  the  dust  are  dissolved,  but  the 
organic  portion,  the  "  conchiolin "  (Frcmy),  is  insoluble,  and  to  it  the 
disease  is  due.  Hirt  adds  that  he  has  never  seen  a  case  himself,  although 
he  made  inquiries  about  it  in  many  button  factories. 

The  makers  of  feather  ornatnents,  who  are  mostly  women,  inhale  more 
or  less  dust  containing  particles  of  feathers.  According  to  Hirt,  the  woric 
can  be  carried  on  by  any  one  person  for  only  three  years  at  the  farthest, 
without  great  impairment  of  the  health.  The  lungs  and  eyes  both  suffer. 
There  is  hardly  a  woman,  who,  after  long  employment  at  this  work,  docs 
not  have  chronic  inflammation  of  the  eyes.  At  the  post-mortem  examina- 
tion of  a  man,  who,  in  order  to  sort  the  frathers  better,  had  kept  the  doors 
and  windows  of  his  room  closed,  the  main  bronchi  were  found  thickly 
plastered  with  feathers  and  almost  obstructed. 

Here  also  wire  respirators  would  probably  bo  of  use. 

Wboiy  as  it  is  received  at  the  factories,  is  very  dirty  and  oily,  and  has 
to  bo  cleaned.  It  is  thoroughly  washed,  and  the  fatty  matters  are  re- 
moved by  alkaline  solutions  or  carbon  bi8»ilj)hide.  The  smell  given  oft 
tluring  these  operations  is  offensive,  but  the  workmen  are  healthy,  and, 
like  others  who  inhale  oily  vapors,  they  seom  to  possess  a  certain  im- 
munity against  epidemics.  The  combing  of  the  wool  causes  some  dust,  but 
the  operatives  are  never  troubled  by  it.  The  particles  of  woolly  fibre  are 
pliable  and  exert  no  irritant  effect  on  the  mucous  membrane  of  the  lungs, 
as  hairs  do  by  reason  of  their  stiffness.  The  female  spinners  in  woollen- 
mills  are  said  by  Hirt  to  be  pale  and  thin,  weary-looking,  lazy,  and  drowsy. 
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Their  menses  are  seldom  regular  and  often  profuse.  On  the  otlior  hand, 
Thompson  thinks  them  very  healthy  and  well-nourished.  My  own  ob- 
servationa  coincide  with  the  latter  decidedly. 

The  carders  of  floss  silk  suffer  more  from  their  occupation  than  any 
other  silk-operatives.  They  work  in  a  sitting  position,  in  close,  badly- 
ventitated  rooms,  and  inhale  a  great  deal  of  dust  mingled  with  offensive 
vapors  of  animal  origin.  According  to  Tardieu  thoy  suffer  from  a?dema 
of  the  limbs,  dull  pains  in  the  anus,  shoulders,  and  thorax,  obstinate 
ophthalmias,  fatiguing  cough,  asthma,  hirmoptysia,  and  phthisis.  They 
are  subject  to  cutaneous  eruptions,  anci  may  easily  be  recognized  by  their 
pale  faces,  puffy  red  eyes,  and  constant  slight  cough.  The  stoutest  and 
most  vigorous  among  them  are  forned  to  abandon  the  work  at  48  or  50 
years  of  age,  and  frequently  earlier,  Hirt  considera  that  the  French 
writers  have  exaggerated  the  evil  effects  of  this  occupation,  and  that  silk- 
operatives  are  not  much  troubled  by  dust. 

In  order  to  remove  the  gelatinous  material  that  binds  the  threads  of 
the  cocoons  together,  they  are  soaked  in  hot  water  and  there  manipulated 
by  workmen,  who  arc  somewhat  liable  in  consequence  to  a  peculiar 
malady,  first  described  by  Potton,  and  called  thermal  des  bassines." 
The  skin  in  all  becomes  palo  and  macerated,  witfi  hypcrtesthcsia  of  the  ex- 
tremities of  the  fingers;  but  Potton's disease  is  now  rare.  It  can  bo  rocog- 
nixed  when  the  redness,  pain,  and  swelling  of  the  hands,  experienced  by 
all  new-comers,  docs  not  relax  after  fourteen  or  fifteen  days.  Vcsiclos 
then  appear,  which  soon  become  pustular,  and  very  tender  and  painful. 
In  five  or  six  days  pus  is  discharged,  and  they  dry  up.  If  work  is  per- 
sisted in  after  this  disease  begins,  oedema  of  the  cellular  tissue,  inllainina- 
tion  of  the  lymphatic  glands,  and  considerable  prostration  may  follow. 
Patients  always  recover.  Potton  attributed  the  malady  to  the  irritation 
of  putrefying  animal  matter,  I-ayet  to  the  gelatinous  siibstance  whicli 
glues  the  fibres  together.  Hirt  found  that  the  cleaner  the  wiiler  and  the 
lower  its  temperature,  the  less  frequent  was  the  disease,  which  is  probably 
a  form  of  eczema. 

The  weight  of  silk  is  sometimes  increased  by  washing  it  in  a  solution 
of  acetate  of  lead.  Eulcnberg  found  17.71  grammes  of  le^d  in  lOO 
grammes  of  silk.  Chevallier  found  20  parts  of  the  acetate  of  lead  in  every 
100  parts  of  silk,  in  many  specimens  bought  at  different  factories.  In 
using  silk  thus  prepared,  spinners  are  liable  to  lead-poisoning,  from  their 
habit  of  drawing  the  threads  through  the  mouth.  Many  such  oases  have 
occurred  in  Lyons  (Oesterlen). 

Dron  (quoted  by  L4iyet)  has  called  attention  to  the  effects  of  the  use 
of  methylic  alcohol  in  the  preparation  of  silk  tissues.  The  workmen  suf- 
fer from  acute  conjunctivitis,  intense  coryza,  headache,  sense  of  weight 
and  constriction  at  the  top  of  the  head.  In  some  rases  there  is  anorexia, 
nausea,  or  vomiting,  and  in  others  veritable  tetanic  contractions  of  the 
fingers.  M.  Poincare  has  recently  made  experiments  with  this  substance, 
and  found  that  in  animals  the  livers  showed  enlargement  and  fatty  degen- 
eration.    The  latter  was  observed  also  in  the  muscular  fibres  of  the  heart. 
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in  the  epithelml  cislls  of  th^  urmif^roud  tubulea,  and  in  tbf  lan^>c«IU, 
There  was  abo  mor^  or  I^jm  f^on^cMion  ot  tbo  norve-oontna. 

Carpet^bfatertt,  /uiinpirkft-ft^  ami  streei-MUfetpen  inhftle  nuxed  duaiL 
Carpet-beating  dislodg¥<s  an  immense  smonnl  of  dunt,  fiartly  minctral  and  ■ 
partly  animtt)  (w(x>l),  and  when  it  in  donn  by  hand,  or  if  ftpeoial  rowans  be  ■ 
not  adopted  for  ventilation,  the  workmen  suffer  from  naMi  and  bronchwl 
catarrh  to  soni*?  extent.  Irritation  from  thU  nourcw  majf  be  entiiwly  pn^- 
vented  by  the  Kkm  of  &  Urgf  hood  over  the  oarpet-ciouiiD^  mschinei  and 
of  a  fan  to  draw  awajr  the  dust, 

Ilair-pickinff  abo  raises  clouds  of  du«t,  and  kwpt  the  vorkmen  ooo* 
stantly  cou^liing.  The  hairs,  morooyer,  are  stiff,  and  whnn  inhalnd  tmoA 
to  create  pem^anent  irritation  of  the  trachi^a  and  bronchi^  aa  lO  bmah- 
tnakers. 

The  dresmDg  of  hair  for  pillowa,  mattrea^eB,  ©to.,  sometimea  j^Ivea  tiam 
to  serious  disease.  The  hair  which  comes  from  Siberia  and  olhrr  parts  of 
Russia  is  particularly  dangerous,  those  who  handle  it  orcaiiionaily  con- 
tracting maligri&nt  pustule.  The  cause  of  this  poisonous  quality  is  notfl 
surely  known,  but  it  is  probable  that  some  of  the  Russian  hair  ts  pull^td^ 
from  putrefying  caruaases,  or  perhaps  from  the  bodies  of  animals  that 
have  died  of  coMtag[ou£  disease.  According  to  Layet»  «ven  glanders  has 
been  communicated  in  this  way. 

The  dust  caused  by  hair-picking  may  be  removed  by  a  mechaiiica!  fan, 
and  it  would  certainly  bo  prudent^  in  view  of  the  number  of  c«se«  of 
malignant  pustule  OAUflcd  by  handling  Ruiisian  hair,  to  always  fumigate  it 
with  sulphur  before  it  is  given  out  to  the  workmen. 

The  mingled  mineral,  animal,  and  vegetable  dust  rallied  by  atmei' 
sweeping  may  he  diminished  in  amount  by  sprinkling  the  street  befora- 
hand.  The  iuhaLatton  of  the  dust  does  not  seem  to  aSeet  the  sweepen 
injuriously. 


b.   Occupations  WjicA  eatpose  persona  to  t/t£  ttihaiatiQn  of  poibonov 
dttst. 


The  trades  indtided  under  this  heading  mostly  have  to  do  with  pnt 
parations  of  arscnk^  mer*Turif,  and  kad.  These  throe  metaUj  in  the  fonn 
of  their  salts,  are  very  extensively  used  in  the  arts,  and  are  iiitrodu 
into  the  systems  of  the  wurkuien  in  thnn*  ways^  viz.,  through  the  nlinif?n«> 
tary  canal,  when  by  tlio  cart^lrRsnrsH  of  the  employer  tho  men  are  allow 
to  eat  their  nioals  in  the  workroom  ;  through  the  skin  by  absorption 
and  through  the  respiratory  mucous  membrane  by  inhalation  of  the  dua 
flying  in  the  air.  Which  of  these  methods  of  intoxication  is  the  tn 
common  in  any  particular  occupation  it  is  impossible  to  say,  as  sometiniett 
they  are  all  operative,  and  in  most  cases  tlie  last  two  are,  and  there  is  no 
way  of  estimating  the  probable  influence  of  each  factor  in  bringing  aboul 
the  result. 

The  arsenical  preparations  produce  a  local  effect  on  the  skin,  whe 
is  covered  by  the  poison.  With  this  exception  these  poisons  do  not 
tate,  and  their  poisonous  influence  is  first  manifested  by  the  signs 
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general  intoxication.  M'^hen  this  occurs,  cessation  of  work  is  iinporative^ 
There  is  no  such  thing*  as  acclimatization  to  the  air  of  such  a  workroom, 
and  continued  exposure  involves  increased  dorangt'Dient  of  nutrition,  and 
finally  death. 


In  the  manufacture  of  artificial  flotnern  various  colorinpj  matters  are 
used,  and  some  of  them  contain  arsenic.  Tliis  is  especially  the  case  with 
the  greens,  which  consist  mainly  of  the  arsenite  of  copper  (Scheclo's 
green),  or  a  double  salt  of  the  arsenite  and  acetate  of  copper  (Schwein- 
furt  green).  These  substances  are  used  in  solutions  into  which  the  ma- 
terial to  be  colored  is  dipped,  and  when  the  latter  is  dried  and  further 
manipulated,  more  or  less  of  the  arsenical  salt  is  shaken  oft  in  Bne  powder. 
The  air  of  the  workrooms  is,  therefore,  constantly  contaminated  with  the 
dust,  which  enters  the  body  by  two  ohannels:  through  the  lungs  and 
through  the  skin. 

Amonpr  the  workmen  who  are  exposed  to  this  poison,  acute  poisoning 
is  very  rare  ;  hut  they  often  lose  tlifir  appetite,  complain  of  palpitatinn, 
violent  pains  in  the  stomach,  intestinal  derangement,  constant  headache, 
and  a  feeling  of  depression.  A  capital  and  characteristic  sign  of  the 
effect  of  the  poison  is  enfeehlement  of  the  muscular  force,  especially  of 
the  limbs.  This  feebleness  may  develop  into  paralysis,  and  persist  long 
after  work  is  abandoned.  Vesicular  or  pustular  eruptions  appear  on  the 
face  and  hands,  and  generally  also  on  the  scrotum.  Their  development 
in  the  latter  situation  is  usually  attributed  to  contact  of  the  hands.  The 
eruption  sometimes  leads  to  ulcerations,  which  have  hard  borders  and  yel- 
lowish gray  bottoms,  so  as  to  closely  simulate  syphilitic  sores.  If  the 
fingers  are  abraded  or  wounded,  hemorrhagic  pustules  appear,  and  occa- 
sionally gangrene  follows.  AVhen  picric  acid  is  used,  it  aggravates  the 
trouble. 

The  hands  of  the  makrrs  of  artificial  flowers  are  stained  yellow  by  pic- 
ric acid,  which  also  stains  the  hnger-nails  of  the  same  color.  The  accu- 
mulation of  arsenical  salts  beneath  the  nails  makes  their  ends  gfreen,  and 
the  appearance  of  the  hands  is  thus  made  highly  characteristic. 

Some  kinds  of  irali-)Mtper  are  colored  with  arsenical  greens,  and  the 
workmen  engaged  in  their  manufacture  suffer  in  consequence.  The  so- 
called  velvet-paper  is  made  by  sprinkling  the  powdered  color  on  a  surface 
covered  with  gum,  and  more  or  less  of  this  powder  is  inhaled  by  the 
artisan. 

The  symptoms  of  general  intoxication,  however,  are  rare  among  those 
who  work  with  arsenical  colors,  the  evil  effects  being  almost  confined  to 
cutaneous  eruptions  and  ulcerations. 

The  workmen  should  wash  off  every  particle  of  the  poisonous  sub- 
stance from  their  bodies  after  quitting  work,  and  especially  when  they  are 
to  take  their  meals.  Layet  recommends  for  this  purpose  the  use  of  a 
solution  of  hydrochloric  acid,  10  parts  to  100  of  water,  which  completely 
dissolves  the  arsenite  of  copper.  The  meals  should  never  be  eaten  in  the 
workroom.      Any  abrasions  or  wounds  should  be  carefully  protected  with 
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collodion  or  plaster,  as  they  ar«  particularly  liable  to  boeomc  iiIcrrati?<L 
Layet  recommetidM  also  that  tKr  han^lM  b«  ct>v*!ri5d  with  powdered  ftoap- 
stone  during  labor;  but  tiiis,  tt  wtjutd  s^oni,  might  iiitcrfcrt?  with  the 
necessary  delit;acy  of  taucli. 

The  best  pr<?vcntive  of  dSin*a»e'  tn  aueb  occupations  it  to  ^vo  up  the 
use  of  poisonous  pi^paration9  altufTothor;  htit  it  is  siiid  tliat  the  artbemcal 
colors  excel  so  nimHi  iti  brilliancy  nuy  that  can  he  Mubstitutf^d  for  thrmt 
that  their  us«  must  bo  continur^d,  I-ayrt  suj^gmsta  that  a  cmnbi nation  ot 
zinc  chromato  and  forriauyaiude  prodtu.*i.-9i  a  moti  brilliant  ard  t>«*Atjtiful 
green. 

HfUters,  m  order  to  minovis  thts  hair  frotu  vkina,  bruah  orcr  the  tiairy 
surface  a  sohitioii  of  acirl  nitrato  of  mercury,  often  adding  to  it  3  or  4 
parts  of  arseniuus  tund  uTid  1  to  'A  of  bichlnriilo  of  nirraury.  The  tuoiat 
hide  is  then  put  In  a  dryin^-cbainber,  and  after  dryin^r  i*  beaten  or 
brushed  against  thw  grain,  Tliis  prorcaw  giv4*.s  risr  to  niucJi  duat,  *uid  ita 
inhalation  produooA  inurLmriai  pOLBOitinj^.  Tho  preparation  of  the  airid 
nitrate  in  the  shop  sends  olT  nitrniis  fumes,  whirh  produce  |^»sut  irritatiati 
of  the  nasal  and  laryngeal  mucous  inoiiibranos,  Muniotimea  foltowod  by 
emphysema  and  asthma.  SympLoms  of  auutc  mGnnirial  ptilsouin^  &re  not 
common,  but  the  workmen  are  p:de,  i^maoiiilL'dj  and  feuffer  from  niorrurial 
tremor  and  premature  old  a^t^;*  Tho  felt,  aftrr  it  is  made,  lh  '*  fulled  "  by 
dipping  it  in  a  hot  dilute  uokiliun  of  aut-'lk-  or  aulpburio  acid,  and  thi« 
workmen  who  do  this  part  of  the  work  inhalo  arid  fumr^s,  without,  how- 
ever, any  baii  effect. 

In  order  to  prevent  mercurial  poisoninpr,  IlilUirot  and  Rnrgnron  hav<» 
proposed,  and  Hirt  atron^rly  commends  tho  stjggcstion  that,  iiiatead  of 
using  a  mercurial  solution  on  the  skina,  thoy  should  be  bru»h**d  over  with 
molasses,  or  a  solution  of  dt^xtrln  or  GUf;nr,  and  then  ivashod  with  dilute 
nitric  acid.  This  process  involves  morf>  work  than  the  o( her,  ami  as  thi» 
hairs  dry  more  slowly  ther»?  will  be  a  greater  consumption  of  fuol;  but 
the  same  final  result  is  attained,  and  the  danger  of  tho  mercurial  trtotbod 
is  entirely  done  away  with, 

Dron  has  observed  at  [.yons  the  efTecta  of  exposure  to  the  Tapors  of 
methylic  alcoliol  on  workmen  who  dip  the  felt  hats,  when  ncuHy  tmishod, 
in  a  solution  of  gum  in  that  fluid,  to  render  the  felt  impermeable.  Th** 
symptoms  have  already  been  mentionud  under  **  tSVii'-o/>t"j'u^(«tw."  IJor- 
geron,  on  the  other  liand,  ha&  made  investigation  of  the  same  mibjet't, 
with  regard  to  hatters,  manufacturers  of  aniline  colors,  gauKc-makota, 
cabinet- and  piano-makers,  and  oven  the  men  who  manufafture  the  alcohol 
itself,  and  found  that  no  bad  results  followed  its  use,  excepting  in  rai« 
cases,  and  he  attributes  the  symptoms  described  by  Drori  to  the  b^d 
quality  of  the  alcohol  used,  the  deleterious  ingredient^  however^  not  being' 
mentioned. 

The  manufacture  of  the  different  preparations  of  lead,  which  arelar^ 
used  for  paints,  produces  lead-poisoning  in  a  certain  percentage  of  wo 
men.  The  symptoms  of  this  form  of  intoxication  are  too  well  known 
need  description  here.     The  metal  is  introduced  into  the'body  either 
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ihhulation  in  the  form  of  po%v(ler,  or  through  the  digestive  organs,  or  by 
absorption  throuj^li  the  skin,  wludi  is  now  protty  well  settled.  Proust 
relates  the  oafie  of  a  painter  who  had  a  habit  o£  keeping-  in  his  mouth,  oq 
the  right  side,  small  freshly  painted  bits  of  wood.  The  tongue  and  inter- 
nal surface  of  the  clieek  on  this  -side,  suffered  a  consi(Jerable  loss  of  sen- 
sibility, and  the  sense  of  taste  was  altered,  while  the  left  side  remained 
unaffected.  This  shows  very  prominently  the  local  effect  of  the  poison. 
J.oad,  like  mercury,  affects  women  more  readily  and  more  seriously  than 
men.  They  suffer  from  metrorrhagia  and  have  frequent  abortions.  Con- 
stanlin  Paul,  cpioted  by  Tardieu.  observed  that  of  l-il  pregnant  women 
whose  husbands  worked  in  lead,  8"^  aborted,  4  had  premature  births,  and 
5  of  the  remaining  children  were  still-born.  Of  the  50  living  children,  20 
died  before  they  were  a  year  old,  and  15  more  before  they  cunipleted  their 
third  year.  Out  of  43  pregnancies  in  women  who  suffered  from  lead-pois- 
oning, there  were  3^  premature  births,  3  still-born,  and  2  very  delicate 
living  children.     These  figures  are  very  significant. 

Of  the  different  lead-salts,  viz.,  white-lead  (lead  carbonate),  acetate  of 
lead,  litharge,  chromate  of  lead,  etc.,  the  first  is  generally  heUl  to  involve 
the  most  peri!  to  the  workman.  The  following  figures  are  taken  from 
Layet:  in  the  Paris  hospitals,  during  the  years  1844-'4fJ,  there  were 
treated  1,450  cases  of  lead  colie;  of  this  number,  the  makers  of  white-  and 
red-lead  were  TOO;  painters  of  buildings  and  carriages.  *2U0;  printers,  type- 
founders, etc.,  I'ZO;  makers  of  white  enamelled  cards,  35;  potters  and  enam- 
ellers,  33,  and  the  remaining  number  divided  among  many  other  trades. 

The  !nr>st  dangerous  parts  of  the  manufacture  are  the  crushing  or 
grinding  and  the  sifting  of  the  lead-salts,  which  lill  the  air  of  the  work- 
room with  a  fine  powder. 

The  workmen  in  Ivad-iuhieH  suffer  greatly.  According  to  Hirt,  out  of 
2,000  miners  in  Saxony,  1,743  were  poisoned,  and  almost  uU  have  the  blue 
line  on  their  gums  (Burton's  line). 

£nomtllerit  also  suffer  from  lead-poisoning,  as  lead  is  always  the  base 
of  enamels,  which  are  essentially  silicates  of  lead,  colored  with  iron  or 
copper. 

Painters  use  white-lead  almost  constantly,  and  furnish  a  large  propor- 
tion of  the  cases  of  )ead-poisoning.  They  are  also  occasionally  troubled 
with  headache,  dyspepsia  and  muscular  weakness,  attributable  to  the  in- 
halation of  the  spirits  of  turpentine  with  which  their  colors  are  mixed. 
Boutigny  has  even  seen  porcelain-painters  obliged  to  give  up  their  sit- 
ujilions  on  account  of  the  violent  headache  and  vertigo  caused  by  this 
substance. 

2)/pe-r/ivtal  consists  of  four  parts  lead  and  one  part  antimony.  Type- 
founders suffer  from  load-poisoning  to  some  extent. 

Many  different  jjlans  have  bi'cn  suggested  for  the  prevenfion  of  lead- 
poisoning,  hut  most  of  tfiem  have  been  tried,  with  indifferent  success. 
-Masks  and  respirators  are  objected  to  by  the  workmen  because  they  make 
the  face  hot  and  uncomfortable,  and  because  they  interfere  somewhat  with 
the  respiration.     Tl  has  been  proposed  that  the  men  should  all  take  doses 
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of  potassium  iodide  reg'u]jLrl3',  but  this  mlcrrernA  writb  digestion  and  » 
uncertain  in  its  e^ect.  Sulphuric  acid  lemonAdo  haok  boon  trioil  in  miuiv 
places,  but  has  been  given  up  as  of  bo  value  CbwrnlUer  rDOoxnrnL«ndrd  a 
drink  composed  of  niiictecD  p&na  of  water  U>  ono  of  hjrdro»al|>ljunc  acid, 
and  a  little  ecfdium  bicarbonate — a  hi^ly  palatable  mixture  (!)^  but  u«^ 
less.  The  best  preventive  nicanii  apf>ear  to  bo  thcao:  all  siftiii^  nivl 
crushing  apparatus  ahould  bc^  ha  light  as  possible,  »o  a»  Co  prttTBOt  tlM 
escape  of  dust;  the  rooms  should  be  well  ventilated;  mcaU  ahould  new 
be  eaten  in  the  workroom;  the  hands  and  face  should  be  wasliod  bcfot« 
eating  and  after  work  i^  over,  and  it  U  aliici  well  to  hruab  the  Un^th  and 
rinse  the  mouth  with  a  wr^?ik  M»lution  of  hulphuric  add.  According-  to 
Hirt,  milk  ia  a  perfect  prophylaoiie,  ^  litrt  or  a  Ittrf  and  a  ha]f  «  day  » 
sufficient  for  the  purpose.  He  stale  .1  «o  workman  who  It9e»  it  habit- 
ually ever  suffers  from  lead-poisoiii  It  is  difficult  to  aco  why  thi» 
should  be  so.  The  lead  certainly  eniei  tht*  body;  and  il  would  xrrni  a$ 
if  the  milk,  to  ho  etfieient,  must  assist  in  it»  Wiininntton.  Fatty  food  hi» 
long  been  rcy:omnieiided  for  the  same  purpose,  and  it  is  no  worm  lliaa 
many  other  gross  ohcmieal  explanations  of  physiologica]  phoDomoaa  to 
suppose  that  the  fatty  constituents  of  the  milk  form  a  soap  with  ibeJoaii 
which  is  thus  rendered  soluble,  artd  ntpidly  esereteJ. 

Hirt  strongly  recommends  the  use  of  zinc-white  instead  of  whit0-lca>l 
in  the  arts,  and  if  such  use  became  general,  it  would  eertaiuly  do  awaf 
with  the  majority  of  ^ases  of  lewd-poisoning. 

Workmen  wiio  inhale  the  dust  of  copper  or  its  salts  are  more  liable  lo 
lung  disease  ihan  those  who  work  in  iron,  although  Deroehc  has  claimifil 
that  copper  lias  an  an ti- phthisical  effect.  At  the  recent  session  of  \hp 
International  Congress  of  Hygiene,  in  Parrs  (ISTS),  M.  Bugy  maititaincHl 
that  workers  in  copper  were  remarkably  exempt  from  epideriiLc  disea»c«» 
in  which  opinion  he  was  supported  bv  Morniisse. 

Coppers) f I it/ts  in  general  do  not  seem  to  suffer  at  all  in  heaUh  from 
their  work.  The  men  who  finish  pieces  of  easting,  however,  filing  off  tht: 
asperities,  inhale  a  great  deal  of  dust^  and  suffer  much  from  bronchitis 
JJrottze  powder,  too,  is  made  by  filing  copper  or  brass^  and  tlie  opc«ratiuo 
is  very  injurioii^.o  health.  Bronchial  catarrh  and  phthitiis  are  oonioion 
among  the  workmen.  In  a  factory  at  Nuremberg,  Hirt  found  almost  all 
the  workmen  pale  and  emaciated,  and  all  without  exception  Pou»]>laiti^d 
of  the  unhealtliincss  of  their  occupation.  Tlie  finn  staled  that  ihe  mtm 
all  suffered  from  cough,  many  had  phthisis,  and  that. they  seldom  Iir*d 
beyond  fifty. 

The  acetate  of  copper  Is  made  hy  exposing  copper  platea  to  the  action 
of  acetic  acifl,  and  the  crystals  which  form  are  scraped  off  and  some  dust 
evolved.  Thf^  men  who  work  at  this  at  first  have  acute  bronchial  catarrh, 
sore  throat,  cnnjuru-tivitis,  and  suffer  from  pains  in  the  chest  and  ±\A* 
ling  in  the  throat.  These  symptoms  do  not  last  long,  and  after  p 
the  workmen  remain  sound. 

Watchmakers  and  clockmakers  are  somewhat  exposed  to  coppe 
and  M.  Perron  states  that  the  workmen  at  Besanyon  suffer  from  pi 
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the  epigastric  region  and  head,  and  from  frequent  indigestion  and 
diarrhiL'a.  Some  are  troubled  with  tickling  and  a  sense  of  constriction 
in  the  throat. 

There  is  haraly  a  question  in  the  whole  range  of  medicine  which  has 
been  more  and  longer  discussed,  without  lieing  tlecided,  than  that  of  the 
existence  of  such  an  affection  as  copper  colic.  There  seems  to  have  been 
little  doubt  upon   the   point  until  within  the  past  thirty  years,  but  the 

b  manner  in  which  the  dispute  has  been  kept  up  shows  that  its  settlement 
is  far  from  easy. 
The  copper  colic  is  said,  by  those  who  helicvc  in  it,  to  differ  from  lead 
colic  in  being  attended  with  extreme  prostration,  and  with  diarrhcea  instead 
of  constipation.  It  is  not  of  long  duration,  and  the  prognosis  is  always  fa- 
vorable. It  is  said  that  the  use  of  fresh  milk  in  copious  draughts  prevents 
its  dovelopmont.  By  those  who  do  not  consider  copper  a  poison,  these 
symptoms  are  attributed  to  a  mixture  of  other  metals.  It  is  rare  to  work 
with  chemically  pure  copper,  they  say,  and  t!io  bad  effects  are  produced 
by  the  k^ad,  zinc  or  arsenic  with  which  the  metal  is  alloyed.  Others  oon- 
bider  metallic  copper  harmless,  but  its  salts  as  poisonous,  and  explain  the 
symptoms  above  mentioned  as  caused  by  the  acetate  or  carbonate  of 
copper. 

There  is  no  doubt  that  the  metal  is  absorbed  in  the  body.  The  copper- 
smiths of  Durfort,  according  to  Millon,  Iiave  green  hair,  and  their  urine 
stuins  the  wall  and  ground  of  a  green  color.  The  bones  are  said  to  have 
been  found  green  {though  Hirt  ridicules  the  statement),  and  the  hair  and 
scalp  have  been  analyzed  and  found  to  contain  acetate  of  copper.  Millnn 
and  Perron  insist  that  in  certain  copper-workers  there  is  a  deposit  uf 
copper  molecules  on  the  gums  and  teeth,  forming  a  reddish  purple  liiiCj 
first  noticed  by  Corrigan,  BuiHy  (quoted  by  Proust)  descrtbes  the  ihar^ic- 
teristic  line  as  greenish  blue,  and  states  that  the  reddish  brown  i)r('i'i|)i- 
tate  of  oxide  of  coppt-r  is  readily  obtiiintMl  with  potassium  ferrocyanide.  1  f 
then  copper  enters  the  system  in  suflioicnt  quantity  to  stain  the  excre- 
tions and  be  deposited  in  appreciable  amount  in  the  tissues,  cases  of 
chronic  poisoning  by  it  should  be  pretty  common,  if  it  is  to  be  classed  in 
the  same  category  with  lead  and  mercury.  But,  on  the  contrary,  cases 
of  copper  colic  or  clironic  poisoning  in  any  form  are  acknowledge<l  liv  all 
to  be  extremely  rare;  and  indeed,  if  it  were  common,  its  existence  would 
not  beamattcr  of  doubt.  I  have,  moreover,  been  unable  to  find  tliat  cop- 
per colic  has  ever  been  observed  in  workmen  who  used  copper  alone. 
Most  of  the  cases  mentioned  are  of  workers  in  brass,  and  those  who  use  u 
Bolder  partly  composed  of  lead.  According  to  Chcvallier,  those  who  have 
had  colic  more  than  ont^  are  liable  to  suffer  in  time  from  paralysis  of  the 
extensors  of  the  hands.  This  is  additional  reason  for  believing  the  sc»- 
called  copper  colic  to  be  really  load  colic. 

When  we  consider,  therefore,  the  rarity  of  copper  colic,  its  similarity 
to  lead  colic,  that  copper-workers  also  work  with  lead,  that  a  majority  of 
workmen  who  are  even  saturated  with  copper  do  not  sufTer  in  health 
tlierehy,  and  that  they  consider  the  drinking  of  fresh  milk  a  preventive  to 
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colic  (as  do  ftlso  workers  in  l«firt),  ft  jkh^iiib  probablQ  timl  llie  unlj  hud  f^- 
fects  clearly  t rjic?t?ablo  to  tlie  inhalation  of  ti»r  <IiJSt  of  copper  *«  Uuae 
due  to  irritatioii  aimply,  und  not  to  mvtallic  jioisomng.  _ 

The  tnethi^dfl  of  prcvrnling  dUeast'H  <ltie   to  Uie  inhalation  of  du&t  s^rr 
therefore  chiritly  tlu'se: 

1.  Preveiiliari  <*(  the  fonnation  or  csttt|ws  ol  duitt  (wet  |pindiii^,  cAamt 
vessels,  etc.).     Not  oftiMi  jiriit'tioabio. 

2.  Preveiiliotiof  the  inhalatimi  of  dust  (n^iipinttora,  maako,  etc.).   N^fl 
comfortable  f(ir  workman. 

3.  Removiil   t#f  duitt  as  fa«t  aa  it  is  produced  (roechanicftl   &CM,  ao^ 
shafts,  etc.).     B*.'ftt  plan  of  all. 

As  regartls  individual  W(jrkm<'ii: 

1.  They  slioivld  change  tln^r  oiit<>r       thiug^ftiT  work. 

2.  They  Hhould  keep  futMi  and  haiius  ilean. 

3.  They  Hliyuld  never  cat  in  th*^  workroom, 

4.  No  woiiien  Qt  i^bildrvii  ahould  bo  envploycd  in  daiig^routf  occupa- 
tions. 

Special  prernutioiis  for  partiuaW  occup&tiouft  «re  mcntioncrd  under  tlie 
respective  headings. 

2.   Occupy  I  fioHtt  invoMnf^  tfta  introduction  of  MeteriouB  niate^r*  i«toi 

the  body  by  AUrtonrrioNi 

TIic  mattrri^  iihsF»rhod  may  ^ct  as  mere  local  irntfrnta,  or  ftflTt^ct  tli«l 
whole  system.  It  seifitia  nt  first  inappropriate  to  d<?scribo  an  exti'nuil  ir-n 
ritant  as  acting  hy  nb«orption;  but  the  super^cial  layers  of  the  npidnnntsl 
are  certainly  nf)t  enpalihi  of  irritation,  and  in  order  to  prodi(ci>  Ihn  sA'inp- 
lonis  of  vasculnr  arid  nervous  excitation,  aomething  must  have  ju^nHrated 
to  a  sufficient  di'ptit  to  meet  living  tissueSj  or  tjUo  we  must  accept  the  idrs.! 
of  action  at  a  dicitiinoe. 

a.    Occupation  loAicA  expo9e  ptrsofu  to  the  al>»orpti<m  of  iRiuTAnxaj 

8}lbsta7lC€8, 

Domestics^  irfiAhent^otnfJi^  and  others  who  have  their  hanrls  eonstanlly 
in  irritating  llnidf^^  have  the  epidermis  softened  and  blanched.     Thf*  sna^i, 
often  strongly  alkaline,  removes  the  fatty  ingredients  of  the  ^pidermisi 
and  makes  it  brittle,  so  that  it  tears  and  cracks.     In  otlier  cases  obsitinnle 
eczema  is  caused,  known  coimnotdy  as '*  salt-rheum."     The  strain   of  tJie 
wrists  in  wringing  the  clothes  sometimes  brings  on   painful  crepitallon 
of  the  wrist-t^'udnns,  and  the  alight  wountis  received  from  pins,  E^tc.^  being 
constantly  soaked  iu  soap-suds,  may  give  rise  to  panaris,     Iti  some  per- 
sons, either  the  action  of  the  alkali  (Romberg)  or  long  immersion  io  ooliLj 
water  (Hirt)  produces  stiffness  and  numbness  of  the  hands  and  for — ■■  ■  -^ 
with  tearing  pains  as  far  as  the  elbow,  much  worse  at  night.      Sen 
is  impaired,  but  motility  unaltered,     Hirt  considers  the  symptoms 
due  to  arterial  cramp,  and  adduces  the  paleness  of  the  surface  and 
nution  of  temperature  (sometimes  amounting  to  2°  C.)  in  support 
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view.  Washerwomen  constantly  run  a  certain  risk  In  washings  the  clothing 
of  siok  persons.  Acconling  to  Griesing-er,  tyi>hoid  fovcr  is  extremely 
common  among  hospital  laundresses,  and  in  cholera  epidemics  these 
women  have  been  stricken  down  in  great  numbers  (Layot). 

S<^me  of  these  evils  may  be  prevented  by  care  in  the  selection  of  soap, 
by  the  use  of  mecbaoioal  wringers,  and  by  the  disinfection  of  infected 
clothing. 

Grocers  suffer  occasionally  from  eczema,  called  "grocer's  itch."  It  is 
caused  by  the  handling  of  irritating  substances*  such  as  alkalies,  coarse 
sugars,  s(mps,  flour,  etc.  The  hands  become  fhaj)ped  and  fissured,  and  some- 
times very  painful.     The  cracks  are  usually  at  the  flexures  of  the  joints. 

Special  attention  to  cleanliness  would  seem  to  be  the  only  preventive. 

b.  OccHpations  which  eaqtose  per»oixa  to  the  absorption  of  foisoxol's 
fttbittancen. 

The  occupations  hero  treated  of — pf^ilernsttj  and  proMktttion — oxposo 
their  followers  especially  to  the  syphilitic  vims.  As  the  subject  of  syphi- 
lis is  fully  discussed  in  another  chapter,  it  only  rt'inains  to  consider  some 
of  the  other  physical  phenomena  which  are  fairly  attributable  to  these 
practices. 

Tartlieu  has  published  an  elaborate  paper  on  the  subject  of  pederasty, 
from  which  the  following  statements  arts  taken  ; 

During  attempts  uiado  by  the  police  to  suppress  piederasty  in  Paris 
he  had  the  opportunity  of  examining  on  one  occasion  ninety-seven,  and 
on  another  fifty-two  persons  taken  in  the  act,  lie  also  visited  at  dif- 
ferent times  sixty  others,  besides  examining  many  dead  bodies  of  persoi»s 
on  whom  the  crime  had  V»een  practised. 

With  regard  tu  ages  and  occupations  ho  gives  the  following  table: 


Age. 

Kamber. 

OooupnUoiu 

Number. 

12-15  years. 

13 

Servants. 

44 

lb-2o      " 

Go 

Merchants'  clerks. 

29 

'25-S5      " 

•20 

Tailors. 

12 

35-45      " 

28 

Military  men. 

12 

45-55      " 

19 

lUH  otiiers  bulonginir  to59 

5.V(i5      " 

5 

ditTerent  occupations. 

05-75      " 

4 

Xot  given. 

46 

Casper  states  that  persons  may  be  pjcderasts  of  long  standing  and 
show  no  signs  of  it,  but  Tardieu  says  that  out  of  205  avowed  piedenists 
he  has  only  found  fourteen  in  whom  it  was  impossible  to  find  an  evident 
trace  of  their  habits.  Out  of  this  total,  thoso  whose  habits  were  exclu- 
sively passive  numbered  l)i)  ;  those  with  habits  exclusively  active,  l-S  ; 
both  active  and  passive,  71 ;  not  given,  17. 
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With  thtB  immf^nae  pxperienco,  \ie  gives  theso  &»   Uio  oifc*<rta  of  thU 

pCCuH^T  OCCU|>uU(>[l. 

PaHHive  |>;KleriLi»ty  produL^OH  an  oxcessive  d^vplopmont  of  the  butii 
an  infuiidibulifortn  appcariLntrn  of  thit  anuii,  rel»x^  ftpbinct«^rf  cff«4'«i 
of  the  folds,  earuueubt'  of  ihu  Kttai  orifice,  inooatinctice  of  Uk6  fnscos^ 

ceratians,  fissures,  4>tc, 

Tho  ttifundibuUform  unus  lias  grnM*idly  tH««a  considered  &  paitlK)^ 
nomonic  nlg-ti.  It  U,  however,  not  alwuvK  present,  but  tras  foantj  tti  100 
fas<\s  out  of  170,  It  may  ^c  ftl>stjrit  in  p«rs*jn«i  with  very  fat  or  \t;rv  ibin 
buttfX'ks.  Tarclieu  bdi<?vt!:t  n'laxaf  ion  of  tfi6  »pKiacter  to  hv  fuUy  as  irvv 
and  rharacteristic  tk  8ign.      Ilo  found  it  oxiKting  in  110  otit  of  lt<l  cmsKiS. 

The  natuTul  folds  &nd  puckers  mm  i  *  I'ed,  itml  the  auus  ib  smooth  and 
poliijiiody  ific  ptufejc  l(evU  of  lh(^  Honia  Thi<  u»o  of  c*molUeatfl  to  facili- 

tate approaches  catiai's  relaxation  af  1  tisaur^!!  to  irupIi  an  oxtefit  as  lo 
produrf  a  aort  of  prolapse  of  tlK«  nmcc  n  niuitd^raiie,  »o  tfaal  in  anvcral 
castas  it  resembled  the  labia  minnra  of  tl..  female. 

Ill  £Letivo  paederasts  the  penis  was  fuUiid  wry  iimall  or  veiy  lu^,  TIm 
largB  jicnis  tsrare,  but  in  allcase^  tho  dimensions  of  thi*  orj^^An  aire  <>\oe!KKivd 
in  oiiL'  sense  or  the  other,  L  e.^  of  the  or^un  when  tuti  ux  a  ntate  cif  orrrtion. 
Its  form  is  very  ehani.cteriatic.  When  smiill  and  thin^  it  diituniAbt'A 
towiirds  the  glaiis,  whieh  is  quitft  small,  so  that  the  pLHiijd  n*Bemhlo»  that 
of  tL  dog.  This  is  the  most  commun  shape,  and  sufjgvst*  the  idoa  that  the 
tentjeiM  y  of  some  individual  towanl  this  unnatural  vice  may  bodii«t0^fl 
an  irieupacitj  for  ordinary  acxual  intercoiirse.  V 

When  the  penis  is  voluminous,  tbe  whole  organ  does  not  tapor  in  abc^ 
Thf  ^rltins  oidy  is  elongated,  and  tho  penis  is  twi&t*><3  upon  itaelf,  so  tliat 
the  meatus  is  direetod  ohlitpjely  toward  the  right  or  left.  This  (lixtortlan 
is  .soriiftiuies  very  marked,  and  appears  more  pronounced  aa  thct  dicnen* 
sioris  of  the  organ  arc  more  consideriLble. 

Prai^tittitcs,  besides  the  risk  of  8>']ihiUs,  live  under  conditions  which 
produce  in  time  marked  physir-ul  cfFcets.  As  a  rc-sult  of  their  extremely 
indolent  life,  their  habitual  indulgence  in  nicoholie  stimulants,  and  their 
])ra(*Tiec  of  en.tin;r  the  best  food  they  can  obtain,  they  have  a  decitUxI  ten* 
den<'y  to  corpulenee,  which  ahowa  itself  markedly  in  those  who  an?  orer 
twonty-fivo  years  of  age.  That  this  lendeney  is  not  conneeted  with  fre* 
quent  sexual  gratiiicalion,  but  is  due  to  their  easy  Hfe  and  plentiful 
nouri,shment,  is  shown  by  the  faet  tiiat  it  is  much  less  comnicm  in  th« 
lowest  class  of  prostitutes,  who  live  on  poor  food,  are  often  stintod  {n  I 
that^  and  are  harassed  with  anxiety  about  their  future  as  mucis  us  women  j 
of  tlioir  elass  in  any  other  oeeupation. 

Prostilules  of  several  years'  standinfp  aerjuire  a  peculiar  timbre  of 
voiep,  whidh  ia  very  characteristic,  and  is  probably  due  to  a  slight  chronic.^ 
larynpritiH.     The  use  of  strong  akoholic  liquors,  and  the  frcquenr  -•*— ^^^ 
ing  of  the  voice  in   brawls,  and  even  in  conversation,  are  proba 
main  factors  in  its  development. 
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Oeetqxtiiaru  involving  esepontre  to  conditiofis  thai  interfere  with  nU' 
trition. 

These  conditions  may  be  classified  under  throe  heading,  viz.:  an 
abnormally  high  temperature  or  sudden  variations  of  temperature,  by 
wluuh  the  functions  of  the  vuso-niotor  nerves  are  4i*ortlered;  the  strain- 
ing or  over-use  of  organs,  by  which  certain  parts  of  the  body  are 
nourished  at  the  expanse  of  others,  or  are  even  subjected  to  mochanical 
violence;  and  a  constrained  attitude,  by  whicfi  necessary  rest  is  witlihcM 
from  certain  organs,  or  thoy  art^  so  compressed,  or  their  prop<'r  motions 
so  interfered  with,  that  disordered  function  in  them  iinally  becomes  dis- 


ease. 


1.  Elevated  or  Vakiablk  Tkmpkraturk, 

a.  OceupatiOHH  in  tehich  persons  are  exposed  to  t/ie  vicissitudes  of  the 
tt>€ather. 

Those  who  are  engaged  in  out-of-door  occupations,  as  a  rule,  broathoa 
pure  air  atid  have  plenty  of  nutscuhir  exercise.  They  arc  usually  robust 
and  brawny,  and  the  average  duration  of  their  lives  is  long.  Dut,  being 
exposed  to  alternations  of  cold  and  heat,  to  wind,  rain,  and  snow,  they  arc 
peculiarly  liable  to  acute  pulmcmary  affections  and  rheumatism. 

Jhiatmen  and  fishcrnifn  are  very  liablr  to  chronic  bronchial  catarrh. 
The  latter  are  said  to  suffer  fret^uently  from  panaris  of  the  right  index 
linger,  due  to  the  rubbing  of  the  line, 

J'hnners  and  urjricidinrttl  inborers  in  general  are  often  attacked  %vitli 
catarrh  and  pneumonia,  and  the  elderly  and  aged  ones  almost  invariufdy 
suffer  a  great  deal  from  ehronic  rhtnimati.sm.  'I'lip  life  nf  an  itidepi^ndent 
farmer  is  so  free  from  anxiety  and  so  healthful  in  its  conditions,  that,  if  it 
were  not  for  the  poorness  of  the  food  set  forth  on  most  fanners*  tables, 
their  lives  would  be  nuu-h  Itmgcr  aiul  more  comf(trtable  than  they  are.  But 
ill  most  fartn-liouses  tht-  diet  is  vory  much  rcstrirtod,  the  meat  consisting 
almost  e\clusivi.'Iy  of  salt-pork,  and  the  cooking  ia execrable,  s<j  that  dys- 
pepsia is  common.  As  tho  mm  h^ad  an  altfigether  out-of-door  life,  the 
effects  of  this  indigestible  stuff  appear  less  in  them  than  in  the  women, 
who  work  in-cloors,  and,  being  moi-e  delicate  in  their  organization,  bn-nk 
down  earli<'r.  More  pitiful  wrecks  of  won»on,  by  reason  of  hard  work  and 
poor  food,  than  some  of  I  ho  farmers'  wives  of  New  England,  it  would  bo 
hard  to  find. 

Drivers  of  farts,  hfleks,  omnibusea,  etc.,  ore  particularly  exposed  to 
cold  blasts  and  to  the  full  sweep  of  rain,  snow,  and  sleet.  Th»\v  consti- 
tute almost  the  only  class  of  laborers  who  are  exposed  to  tho  fnll  effects  of 
inclement  weather,  and  they  are  very  c-nmnionly  attacked  with  pneumonia 
and  rheumatism.  They  arc  also  very  liable  to  facial  paralysis,  apparently 
duo  to   inllanunation  of  the  sheath  of  the   facial  norvc  near   its  [)lacc  c;7 
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emergence  beneath  the  ear.  According  to  Hamilton,  the  car-drivers  on 
city  railroads  are  troubled  with  varicose  veins  of  the  legs  and  congestion 
of  the  spinal  cord  or  its  meninges,  from  the  constant  jarring  to  which 
they  are  subjected.  Tlie  red  nose,  which  is  so  common  in  this  class,  and 
which  has  been  usually  attributed  to  a  vaso-motor  paralysis  duo  to  intern* 
pcrate  habits,  is  believed  by  Hlrt  to  be  often  really  caused  by  habitual 
exposure  to  the  elements. 

Laborers  furnish  a  large  contingent  of  deaths  by  phthisis  and  Dright^s 
disease  yearly,  and  are  somewhat  more  liable  than  others  to  sunstroke. 

Bricklayers  and  masons  are  liable  to  accident  from  falling  scaffolds, 
loose  building  material,  etc. 

b.  Occupations  in  which  persons  are  exposed  to  extreme  artificial 
heat. 

Where  the  atmosphere  of  the  workroom  is  necessarily  kept  at  a  high 
temperature,  the  ventilation  is  usually  poor,  for  a  rapid  change  of  the  air 
would  compel  an  increased  consumption  of  fuel.  Whether,  then,  the 
high  temperature  or  the  bad  air  be  the  cause,  it  is  certain  that  persons 
who  work  under  these  conditions  are  generally  aniemic,  and  their  power 
of  resisting  epidemic  disease  Is  much  reduced.  The  copious  perspiration 
has  much  to  do  undoubtedly  with  the  exhaustion  of  their  vitality,  and  the 
sudden  and  marked  changes  of  temperature  wliich  they  undergo  when 
they  leave  work  and  pass  into  the  external  air,  render  them  peculiarly 
liable  to  catarrhal  ditBcuItios,  both  pulmonary  and  gastro-iiitestinal. 
Tliey  are  also  subject  to  Bright's  diseaso  and  rheumatism,  and  it  has  been 
long  reniarkcd  that  meningitis  was  common  among  them. 

lirii'kiiuikers  are  generally  robust  ami  healthy  men.  Those  who  press 
the  chiy  into  the  moulds  hy  hand  are  said  to  be  sulijeot  to  painful  crepita- 
tion of  the  tendons  at  the  wrist,  duo  to  synovitis.  Thoy  are  ex])osed  to 
smoke  and  heat  from  the  kilns,  and  sufler  sumcv^hat  from  blepharitis  and 
conjunctivitis. 

Jiakcrs  and  cooks  are  exposed  to  great  hoat  in  almost  Invariably  badly 
vontiluted  kitohoiis.  The  former  work  at  night,  and  very  often  in  cellars, 
and  tlicir  pale,  puiTy  faces  are  very  characteristic.  They  are  both  very 
subject  to  rheumatism,  to  varicose  veins,  and,  according  to  Malgaigne,  to 
hernia.  The  heat  of  the  fire  and  the  irritating  substanc(?s  in  which  they 
work  produce  eruptions  of  eczema  and  llclicn  on  the  hands  and  arms,  and 
acne  on  the  face. 

Of  tlio  two  trades,  that  of  baker  is  the  most  unhealthy.  When  the 
plague  visitod  Mjirseillc:;  in  IV-iO,  all  the  l)akers  died,  and  the  needs  of  the 
inhabitants  had  to  be  su])pliod  from  the  neighboring  towns.  The  same 
exci'ssive  mortality  among  this  class  has  been  remarked  by  Clot-Bey  in 
the  Kast,  and  has  been  noticed  by  various  authors  in  epidemics  of  yellow 
fever,  cholera,  and  tyi>lius.  This  is  an  indication,  certainly,  of  a  profound 
Moping  of  the  vital  forces. 

The  hands  of  bakers  are  goiierally  large  and  powerful,  as  Ilirt  thinks, 

ausc  of  the  muscular  exertion  expended  in  kneading  dough. 
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Charcoftl'hitrners  are  exposed  to  a  temperature  of  from  108**  to  11*3** 
Fahr.,  but  do  not  seem  to  be  injured  by  it,  as  their  work  is  done  in  the 
open  air.  They  are  also  unaffected  in  any  appreciable  de^ee  by  the 
carbonic  oxide  and  carbonic  anliydnde  which  tlioy  must  inhale  to  some 
extent  while  at  work.  They  are  said,  however,  to  be  somewhat  subject 
to  hcmeralopia. 

lilavkamithn  are  strong  and  healthy  men,  partly  because  only  the 
robust  can  onduro  the  labor  incident  to  thia  trade,  and  partly  because  the 
ronstant  muscular  oxerciao  tends  to  increase  tiie  natural  vi^or  of  those 
who  adopt  it.  But  the  extreme  exertion,  the  exposure  to  the  heat  of 
the  forge,  tlie  profuse  perspiration  and  sudden  changes  of  temperature^, 
are  so  many  sources  of  constant  peril  to  the  health,  and  it  Is  the  uni- 
versal testitnouy  of  writers  on  hygiene  that  they  b<»como  ]>roniafur(.'ly 
aged.  Chronic  bronchial  catarrh  is  common  among  them,  but  phthisis 
is  very  rare,  and  pleurisy  and  pneumonia  are  not  often  observeii.  The 
daily  and  prolonged  exposure  to  radiant  heat  and  intense  light  from 
the  forjre  and  the  white-hot  mcial  produces  affections  of  the  eyes — 
chronic  blepharitis,  presbyopia,  unil  mydriasis  with  diminished  contrac- 
tility of  the  pupil  (Layet).  They  also  suffer  frequently  from  traumatic 
lesions,  mostly  burns  and  slight  wounds  of  the  cornea  from  Hying  bits  of 
inctai,  wliicii  are  often  incandescent. 

Thny  are  said  to  have  frequent,  intense  hcadurhcs,  and  to  bo  peculiarly 
subject  to  furuncles  and  anthrax. 

The  sudden  changes  of  temperature  iiaturnlly  produce  acute  and 
chronic  rheumatism.  Maisonnouvc  (de  Uochcfort)  has  dcscri))ed  lumbago 
as  common  among  them,  and  attributes  it  to  tho  straining  of  the  lumbo- 
sacral antl  sciatic  ligaments,  witli  occasional  implication  of  tho  spinal  cord. 
Lttvct,  on  investigation  of  this  subject,  has  satisfied  himsi.^lf  that  it  is  duo, 
at  least  sometimes,  to  renal  congestion  and  inflammation,  as  he  found 
albviminous  urine  in  a  number  of  cases. 

En'jineers  and  stokers  on  railroads,  in  steamships,  and  with  stationary 
engines,  are  exposed  to  a  temperature  above  that  of  the  external  air.  Oi\ 
steamers,  where  their  quarters  are  contracted,  they  are  a  very  unhealthy 
class  of  men,  especially  the  .»itokcrs.  They  are  pule,  subject  to  catarrhs, 
rheumatism  and  pneumonia,  and  frequently  die  of  phthisis. 

Hirt  takes  from  Bourcl-Uonriere  and  Fonssagrives  a  description  of  a 
peculiar  affection  which  sometimes  supervenes  in  men  who  clean  out  tho 
boilers  of  steam-engines.  They  enter  by  a  man-hole,  and  after  a  few 
minutes  eiufrge  with  their  faces  red,  lips  blue,  voins  swollen,  interrupted 
respiration,  and  heart-beats  barely  perceptible.  They  have  photophobia 
for  many  days,  and  nrc  apt  to  have  stomatitis,  and  sometimes  gastrio 
catarrh,  diarrhfpa»  etc.  There  is  a  pectdiar  whiteness  of  the  mucous 
nictnbrnne  of  the  lips,  as  if  tln'v  had  been  touched  with  nitrate  of  silver, 
and  a  partial  opacity  of  the  ooriiea,  as  if  a  caustic  had  been  used  upon 
it.     The  cause  of  these  symptoms  is  very  obscure. 

These  workmen  are  also  liable  to  serious  accidents  from  bursting 
boilers,  breaking  shafts,  etc. 
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Men  who  work  at  large /rw^fie,  inm-pwhUtrn^  ffhta^Uo^c^rH,  etc., 
exposed  constantly  to  a  mi>st  intense  livat.  Uirt  stAtos  that  imn-putkBef* 
work  from  tight  to  ten  lioiirs  m  air  of  il  IvnijKfmtur*  of  130^  I*'iihr.  Soch 
workmen  aro  constantly  sweating  profusolVi  and  drink  unomious  quan- 
tities of  water  to  make  up  for  their  Low,  Th<*y  tire  aubject  to  »!1  lh«  di»- 
cascs  incident  to  such  exposure  and  tti  suddt'ii  changes  of  tempf^rature, 
viz.,  bronehitia,  pneumonia,  rheuntati.'^nii,  and  diarrho'tt.  Tbey  also  snifer 
from  blepharitis  and  canjunetiviiis,  and  iiavt*  a  tendoiH'V  to  rotiuttJ  or  cho- 
roidal inMiiinrnation,  Jia  an  effect  of  the  vivid  Upht  on  their  eyes..  The 
heat  givca  rise  to  irritulion  of  the  expo»i*d  wurfai-e  of  lh<*  nkin,  and  err- 
tliema,  et-zomatons  and  lit-hiinoid  erMplions,  furuntdos,  and  axiJbirj  *fa- 
iiccsses,  uru  far  from  uneominon  atnoTig  tSeni. 

They  are  also  said  to  be  quite  *nl  ort  to  catarart,  which  haa  been 
attributed  by  some  to  tho  bright  light  of  the  funmcft,  and  liy  other*  lo 
radiant  heat.  Proust  sug^OKls  tlmt  it  may  rt'Hidt  from  the  prof uac sweats 
which  render  the  fluids  of  the  body  dnnser  and  richiT  in  icaltis  mid  ao 
affect  the  nutrition  of  the  lena;  and  in»tanceB  the  cxjwriment*  of  Kumtc, 
who  put  ft'o;j;H  in  n,  hi^ntotl  ehambor,  nitd  whot]  tli(*y  hail  \ti»t  considerable 
water  by  rvnpontlii^ti,  upiu'ily  r>F  thi«  b^ns  wii^  [troduceil,  but  dlBappaarodl 
when  tlic  untrntilH  wtrre  plnng^ed  in  waier  ap;ain.  Tins  rausi^  la  quits  U 
active,  hownvor,  among  the  uttundunts  m  Turkish  balliK,  and  no  tendency 
to  catarat.!  fius  been  observed  among  thein.  Hirt  believed  that  all  caaes 
of  cataraf't  in  thiM  r-lass  of  artiaarts  are  due  to»enife  diangrsar  traumatiivTn, 

Glash  bl<»wer4  Irikra  amass  of  molten  glu^s  from  thcfunia<^o  on  the  end 
of  a  tube,  and  l^lrtw  into  it  while  it  i^  soft.  As  the  lung  rnpnrity  of  one  ■ 
man  is  iiiHtilTtt'lLTit  for  the  purj*osp,  two,  three,  or  four  atami  together,  and  ^ 
the  tube  is  pawtnl  iinmediatcly  from  one  to  another.  Thr  end  of  the 
tube  is  often  rrmgh,  and  the  men  suffer  from  cracks  and  abrasions  of  the 
lipH,  and  HypFiilts  hns  buen  often  communicated  in  this  manner.  Jt  ha^ 
been  ]>ro[M)»r<d  tliat  eanh  man  nhoulrl  have  his  own  mouth-piece,  which  can 
be  inHtatillv  appliini  to  tluf  ccmnnon  tube»  Whore  this  has  been  iTtv*}  in 
Frantre,  tin.'  w^trkmen  hftvc  abandoiiod  it  from  dislike,  and  have  voluntarily 
submittel  ihf^niM'lvr!*  to  nunJini]  inspection.  In  spite  of  the  utiJiO!»t  oaro^ 
however,  hypfuliK  i»  wtill  rMvaHiunally  transmitted  in  tideway, 

Tlic  violent  f^ffort  of  blowing  tendH  to  produce  emphysema,  and  h«aJt 
dis<'ase  and  Hnght'M  dift»'Ui*e  nre  eonnnon. 

Forgi-nn-n  and  puddlepg,  who  haiidlrt  immense  masses  of  metal  atid, 
heavy  tor>l?*,  havt*  frttt|ucnt  nrt^^aNion  for  extraordinary  muscular  effort^  atti 
hypertrofJiy  of  the  heart  ia  said  to  bi*:  common  among  them  aa  a  conse 
(juenco. 

J/i/er^,  Ifoing  oxpost^d  If*  wet  ami  to  iui  iialiilim!  temperature  of  altout 
100°  Kaljr.,a.ro  liable  to  raiarrlis  and  rheumatism.  The  fluids  in  wliich  their^ 
Iiands  art!  immersed  p^ocbinc  enlanGous  eruptions,  generally  eczema totia^fl 
and  ulcerations  or  fissures  of  the  hands  and  fingers. 

Lfuoidresses  suffer  somewhat  from  exposure  to  a  high  tempei 
and  are  apt  to  be  anopmic.  Vernois  has  noticed  an  habitual  luxat 
the  left  thumb  backward,  as  a  result  of  its  constant  uso  in  holding  < 
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firnily  on   tho   ironlng-board.      According  to  Tardieu,  all  the  fingers  of 
the  left  haud  can  be  l>etit  backward  to  a  remarkuble  extent. 

2.    OvfiR-USK    OF   CERTAIN    ObGANS. 

a.    Occupations  involving  over-use  or  abuse  of  the  nervous  system^ 

It  is  generally  believed,  and  probably  with  reason,  that  men  of  the 
present  age  spend  too  much  time  in  exhausting  labor,  and  too  little  in  re- 
cu|>eration.  However  this  may  be,  there  are  certain  occupations  in  which 
the  wear  and  tear  of  tlie  nervous  system  is  very  great.  The  character  of 
the  occupation  is  such  that  the  attention  is  almost  necessarily  fixed  upon 
it  during  the  whole  of  the  waking  hours,  and  the  constant  tension  with- 
out relief  causes  a  waste  of  nerve  force  which  the  hours  devoted  to  sleep 
are  not  always  long  enough  to  repair.  To  the  actual  expenditure  of  nerve- 
force  in  intellectual  labor  is  added  the  most  exhausting  of  all  functional 
disturbances,  viz.,  "worry,"  a  disturhanoo  which  probably  implies  a  pro- 
found and  wide-reaching  molecular  disorder  in  I  ho.  brain,  for  it  is  more 
frequently  followed  by  insanity  than  any  other  cause  excepting  positive 
lesions.  This  condition  of  molecular  instability,  or  '*  worry,"  is  duo  to 
the  fact  that  the  occupations  referred  to  have  to  do  with  contingent 
events  almost  entirely,  so  that  the  normal  placid  current  of  nerve-force 
common  to  those  who  know  every  day  what  they  have  to  do  and  do  it,  is 
utterly  impossible. 

The  exhaustion  brought  about  by  this  continual  waste  of  nerve-tis- 
sue and  unceasing  molecular  conflict,  so  to  sfjeak,  is  not  only  a  source 
of  danger,  but  of  sufTcring.  To  obviate  the  ill-eflects  of  an  irregular  and 
unnaturally  wearing  life,  stimulants  are  too  often  resorted  to,  which  sup- 
ply for  a  time  an  artificial  strength,  until  finally  there  comes  a  complete 
breaking  up,  and  the  poor  man  dies,  or  lingers  the  more  wreck  of  what 
he  once  was. 

The  ]>ersons  who  fall  more  immediately  in  this  category  are  brokers, 
merchants^  and  f/amblers.  The  latter  risk  their  health  still  more  by  ir- 
regular hours  and  night-work.  Brokers  and  niprclmuts,  in  large  nimibers, 
hurry  themselves  into  a  dyspepsia  by  bolting  their  meals  and  gulping 
down  hot  drinks  as  if  for  a  wa;;er.  No  more  saddening:  and  ludicrous 
sight  combined  can  be  seen  than  a  lunch-counter  in  the  business  part 
of  New  York  from  VZ  till  3  i».m.  One  can  pick  out  almost  unerringly 
among  the  struggling  crowd  those  who  already  begin  to  ft'cl  the  results 
of  their  unwhole:>onie  way  of  living,  and  those  whu  are  on  the  brink  of 
collapse. 

The  advice  to  be  given  to  such  men  is  already  trite.  It  is  siuijily 
moderation.  Don't  work  so  hanl,  nor  eat  so  fast,  nor  worry  so  nincli. 
Such  advice  does  no  good,  for  it  is  never  heeded.  The  scramble  goes  on, 
the  weak  ones  are  soon  weeded  out,  and  a  few  who  are  more  robust  and 
more  cautious  than  the  rest  reach  a  ripe  old  age. 

P/ii/Hiri(tnjt  are  exposed  to  many  special  causes  of  disease  and  death. 
Their  duties  toward  their  clients  arc  of  thj  most  wearing  kind.      No  per- 
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son  outside  tho  profes«ion  can  ftppn>ciAto  the  wrj^bt  of  roBpotuibUlir 

a  medical  uinn  often  niuutnea  when  a  patkMit's  life  U  In  tint  bidsitoc. 
This  responHihility  und  tlio  anxiety  rr.RuUing  from  it  would  be  hearjr 
enough  if  it  wcro  only  n.  nmttcir  of  brcud  and  btiUar  to  bini,  «  mat(i»r  uf 
retaining  or  lf»«%Ing  u  putltM^t^  of  profesaionai  •ucowi  ot  failure.  But  the 
cares  of  all  tlit*  rcidtivcH  and  fricmU  aw  oftMi  tbrmn  upon  bim,  faniily 
secrets  are  rnnitinmirfttod  to  him,  vfoiuen  come  for  wocWly  advice — in 
short,  he  muwl  utt^n  bt*  nut  only  phywcian,  but  confeaaor.  Uc&iclc-s  hb 
constant  meittul  wnxii«ty,  hr  livi-*  iiridrr  tho  most  uohygwoic  conditif^ns 
physically,  llin  liinu  i»  iifver  his  uwn,  ilia  •W-p  U  intetttiptcxi  ;  be 
must  work  ^y  nii^'ht  as  wr-ll  a»  by  day  ;  Iw  U  tfX|Krcti?d  tMSVcr  to  plead 
fatigue,  and  iht-  hour  of  his  niuala  ia  th  cry  htjtir  s**lecte<l  by  luiLtiy  jht» 
sons  to  consult  ]\\m.  The  lift*  of  a  phy  nn  In  lat}fe  practice  cannot  bo 
paralleled  for  trrt'j^uhirity  in  i-n't*ry  reepe. 

Add  to  tliJH  that  ho  is  ^'tinsirtnily  rx|nj(M*d  to  cimtnjnou*  di»ra*r,  «ml 
that  frequently  whi^^n  ho  is  fiiligiit^d  iind  hungryt  and  thai  he  uftcu  ridts  a 
rapid  and  awful  death  by  tho  inoculation  of  poision  fivin  dead  boditr^  in 
autopsies  and  dlsstictiona,  and  we  bavei  an  array  of  morbiBc  a^'nru?a 
nctiiiir  upon  hiH  ttyatehi  wiih  mopo  or  k*sa  prr^wloUi'V  that  is  poflitiioh* 
appalling. 

Ami  all  (if  ihuat!  destruclivo  ag(.*neic«i  do  thrir  work  finally*  This  U 
shown  l.y  the  stem  stftti«tit*a  of  ih^  morlttlliy  lista  m  wuniriea  wfacrts 
they  are  carrfully  kept,  In  Eiig:land  th»^  awnijtje  age  of  phyi«icUns  at 
death  is  gin-n  as  4't,  Ohl  physicians  aru  raro.  hi  war  th*-  nutnbrrof 
(h'atlis  anion;;  medical  men  ii*  startling.  Du ring  the  Crimean  war,  whiW 
the  general  niJirtality  among  ofHeers  of  uU  grades  wnn  14  in  UN),  ibu 
surgooiis  who  died  of  Bickness  ami  various  Accidr*nl»  nuuibor#*d  IS.^^  in 
100.  In  the  Hurne  war  typhus  fever  UtoW  aft  0,47  pi^r  UW  ofiirrre*  of  al! 
gra<Ir's,  and  kilWd  Burgpona  at  the  rato  of  13*88  per  lUO.  In  the  Mocioan 
canipijign  of  the  French  army^  up  to  January  1:2,  1^04,  tho  expe<!itionitry 
corps  had  lost  4  in  100  of  offieers,  and  "20  in  100  of  its  siirgwns  (Layet), 

And  for  all  these  risks*  the  reward  is  trifling.  Beaugratid  truly  »H\'&i 
"  F.et  i>hysic'i:iT*H  be  dt*vot^?d  even  to  thd  sacrifice  of  lift*,  aB  happeii»  ia 
epideini<'s  and  in  tho  Iteatraent  of  contagious  diseases,  so  that  they 
justify  the  ailage,  *  AliiB  inservieodo  consumuntur,  aliiB  medendo  luori- 
untur,'  what  will  be  their  reward?  The  ingratilmle  and  forgctfulnesa  ol 
tlie  jiatient,  the  oternid  jokes  of  the  story-teliers  and  the  farce-wrili5r», 
and  filially  the  vrry  la^t  insult — the  ass's  kick,  a  newspaper  penny-ft- 
a  pliilanthro])iftt  of  tho  bar-room  and  the  stage-wings,  will  condei 
from  the  height  of  his  own  moral  incoinpL^tence  to  give  them  lesaotia 
deontology  I  '* 

In   fta-(a,^fers  the  ncrroua  systexn  bocomca  curiously  affected* 
number  of  experts  in  this  busine^  la  smiill,  nrid   they  tai^to  enortm 
quantities  of  tea  in  the  following  manner:  boiling  water  is  poured 
the  samples,  and  the  decoction  placed  in  small  cups  set  in  a  row,  . 
tasters,  passing  from  one  cup  to  another,  sip  the  fluid,  merely  retaini 
in  the  mouth  long  enough  to  form  a  correct  judgment  of  its  quality. 
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then  spit  it  out.  Tbctea  is  nevor  swallowed  by  tlieniy  and  still  tho  amount 
of  thein  absorbed  by  the  mucous  membrane  of  tho  mouth  is  sufficient  to 
produce  in  timo  woll-marlcod  nnd  well-recognized  effects,  viz.,  muscular 
trembling's,  which  increase  until  the  occupation  has  to  he  given  up.  It  is 
said  that  persons  can  rarely  follow  it  longer  than  seven  or  eight  years. 

b.   Occupations  iuvolvinff  over-iise  or  ahue  of  the  eye^. 

These  are  occupations  in  which  minute  objects  have  to  be  critically 
scrutinized,  and  frequently  by  artificial  light.  The  objects,  in  order  to  be 
seen  distinctly,  must  bo  brought  quite  near  to  the  eye,  and  this  necessitates 
a  strong  effort  of  accaminodation.  In  this  effort  the  eyeball  is  compressed 
somewhat  by  the  muscles,  and  there  is  some  congestion  of  its  vessels  in 
consequence.  The  congestion  thus  caused  is  increased  by  the  use  of 
artificial  light^  in  which  there  is  an  excess  of  heat-rays  and  of  yellow 
light-rnys,  both  of  which  an?  trying  to  the  eyes.  Tho  continued  exposure 
to  such  conditions  may  cause  hypeneinia  of  the  rflina,  or  of  the  choroid, 
with  sparks  and  museje  volitantcs  before  the  sight,  slight  lachrymatiori,  a 
feeling  of  dryness  of  the  inner  surface  of  the  lids,  sometimes  tliimicss  of 
vision  as  if  a  mist  were  before  the  eyes,  and  quite  severe  neuralgia  in  tho 
orbit. 

Engravers^  lapidarlat,  ffifUchmakent  and  seamstr^Mes  are  particularly 
subject  to  affections  of  the  eyes  due  to  the  causes  above  mentioned.  They 
also  lead  a  sedentary  life,  and  sit  at  their  work  in  a  very  constrained  at- 
titude, with  the  body  bent  forward  and  tho  shoulders  rounded,  so  that  tho 
thoracic  movements  are  considerablv  interfered  with.  Accordin^flv  they 
are  all  liable  to  phthisis,  tho  cases  of  this  disease  among  engravers  and 
aeaiustresses  being  very  numerous. 

J^nyrav'Tis  are  somewhat  suV)ject  to  functional  spasrti  of  the  fingers, 
and  to  amcathesia  of  the  skin  of  the  hands  and  foreaniis,  with  occasionally 
atrophy  of  the  interosseous  mustles  (Luyet). 

WtUrhmakers  who  repair  watches  have  the  nail  of  the  right  thumb 
considerably  thickened  and  scaly  from  their  manner  of  opening  watches. 
The  nails  of  the  thumb  and  index  of  tin*  h'ft  hand  presput,  at  tho  pnints 
where  their  borders  correspond  in  approaching  each  other  to  hold  deh'cate 
pieces,  a  worn  appearance  ami  almost  complete  destruction,  produced  by 
the  constant  rubbing  nf  the  file  (Tnrdieu)^ 

Seamstrc^sta  are  sometimes  poisoned  by  tho  stuffs  with  which  they 
work.  Numerous  instances  have  occurred  of  arsenical  erui>tions  in  those 
who  sewed  green  tarlatan,  which  is  colored  with  arsenical  salts  (Prof. 
Nichols,  of  Boston,  found  8.21  grains  in  ono  squoro  foot  of  it),  and  itching 
with  an  eczematous  eruption  has  been  produced  by  tissues  colored  with 
the*  vivid  aniline  dyes.  Silk  tliread  is  also  sometimes  soaked  irt  the  acetate 
of  lead  to  increase  its  weight,  and  seamstresses,  who  frrquently  pass  it 
through  the  mouth  and  bite  it  off  with  their  teeth,  have  suffered  from 
lead-poisoning  in  consequence. 

The  influence  of  sewing-machines  on  the  health  of  wometi  lias  been  dis- 
cussed by  Gardner,  Guibout,  Vernuis,  Down,  Decaisne,  and  Espagne,  with 
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conflictinjf  argu*'  icnta  ftod  evidcucn,  GuibouC  it  whm  who  Aaicrtoi3  that 
the  conhimjt  ml  inp  of  th«  thijfhs  lu  working  tJw  IrrndJc  prodooed  »cxti&l 
excitement,  follu  vtrd  ovisntujilly  by  louoorrhii**,  uK^rinc  oan^of^tionf  ftnU 
general  Mobility  vitli  ADffxnLa.  Uu  t)luM*rv»tioiiit  wem  made,  howerxjr, 
upon  a  littutfd  nujnb«^r  of  casen^  and  harp  not  been  ein  i       The  iwna. 

elaborate  inveatijj  utioii  wait  thai  of  I>orftURo,  wbo  *-y  ^  ■  <  I  id  oJ]  liGl 
women.  Ho  foil  id  tliat  youii|f  wonMa,  whwQ  they  firut  br-g-an  working 
with  thi'  miii'hiiif,  HtilTorod  wry  macfa  from  miuciiljir  pains  and  fatter  in 
the  lowr  r  limbs,  ftiid  ofitm  lu  i\w  Wmsk.  Many  wrnr  ana-mi^  and  dyfrptsjylic*, 
but  not  ill  grrntrvr  pr<»portion  than  t>lher  M>Amfltr«ttos.  A  l^tge  nniolwr 
had  uterine  UliiDrdoriH^  but  m<Hit  of  th<^«o  confoMcd  tliAi  tbey  aniedated 

mptoni!!  noticod  or  complained 
ions  cuiiilition,  their  mannrrof 
ertinn,  and  th«  Utt^r  pnrifrmlly 
Work  btMJitmf*  habituid.  Modi 
,  A,  U.*  Nirholnj  who  pivpand 
iIft&Hnf'bu;i(*ttfl  Board  tit  ITf«lth 


Kink  ourwivca  that  tha  oae  of 
[feet  oaly  on  profeaaiouU  scam- 
i  work  in  the  grcnt  rlolhin;r 
ntid  fxcit«?nu*(it,  to  \vhi*:h  «[)*.- 
ny«  <*bservfd  ftnirmij*,  flysprp- 


their  prosent  oinployineut.     ^-  "^"-*  *'- 

of  were  rlilrfly  to  bii  rvtom 

liviiirr,  dn*t,  t'tc,  or  to  unuxu,.. 

disappenr*'d  to  a  considcrablo  t 

tlie  samf  ronrluisiotis  wcrr:  arr 

an  exhaiiMivn  paper  on  the  bi 

Report  fur  1873. 

On  tliL-  other  hand,  Layet  says. 

'sewing-mjichines*  has  really  an  injii 

stresses,  who  are  especially  devoted  i 

houses,      LSut,  after  a  first  period  of  f* 

ceeds  an  apparent  hahituation,  wc  ha>t-' 

tic  and  nervous  troubbs,  and  a  marked  er  reeblement  of  the  innervation 

of  tlie  lower  limbs,  and  wo  are  not  far  fron.  believing  In  a  trophic  clian^ 

of  certain  repons  of  the  spinal  cord  !  " 

Ilirt  ronsiders  it  certain  that  the  females  who  work  with  the  sewing 

machine  suffer  from  disordered  menstruation  and  sexual  irntatii*n.  Mf 
(juotes  from  Seltgintlller  a  case  of  neuralg^a^  apparently  due  to  the  same 
cause,  in  a  woman  who  liud  worked  daily  for  four  years  sewing  loathrr  or\ 
a  machine.  Puiiis  began  in  the  tarsus  of  the  right  ftiot^  nnd  gra4lLuif1y 
spread,  ijureasiiig  in  intensity,  to  the  tuber  isehii,  AVIiioi  riinniri;^  tho 
mat^hine  sfie  was  worse.  The  Umb  was  not  tender  unywhoro,  electro- 
muscular  contractility  was  decided!}^  lowered,  and  electro-cutanpou*  sed* 
.'^ibility  mther  increased.  Abandonment  of  the  vt^<&  of  the  machhie  ait»Ti<^ 
afforded  relief. 

Writers  in  general  agree  that  moderate  work  on  the  sewmg-niachine-, 
for  throe  or  four  hours  a  day,  is  rather  beneficial  to  the  h(?alth  tJian  other- 
wise, and  it  is  only  in  large  workrooms,  where  the  girU  work  at  the  treadle 
for  eight  or  ten  hours,  that  evil  results  arc  apparent.  It  seenia  to  mo 
clear,  therefore,  tint  tJie  chief  cause  of  their  troubles  is  fatigiie,  which, 
with  their  habits  of  life,  food,  associations,  etc.,  fully  accounts  for  tbi 
symptomji.  As  to  the  assertion  of  Guibout  relative  to  th^  sexual  exci 
Kicnt  produced  by  the  friction  of  the  thighs,  it  is  difficult  to  sec 
BhouM  not  occur  in  those  who  work  three  or  four  hours  as  w< 
those  who  work  eight  or  ten  ! 

As  the  health  of  women  is,  on  the  whole,  more  important  to  tl 
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tional  vigor  than  that  of  men,  special  care  should  be  takon  to  guard  it. 
It  is  better,  then,  that  sowiiig-muchines  sbouij  be  worked  by  some 
Other  motor  power  than  the  muscles  of  women,  and,  when  practicable. 
Steam  or  water  should  bo  used.  In  almost  all  large  establishments  in  New 
York  the  machines  are  worked  by  steam,  and  the  only  harmful  conditions 
attached  to  the  occupation  arc  the  confinement,  tho  cramped  position  of 
the  thoraxj  and  the  strain  upon  tho  eyes, 

c.  Occupations  cxpouug  persons  to  over^ise  or  abttM  of  the  vocal 
organs. 

Those  who  ubo  tho  voice  a  good  deal,  who  are  obliged  by  their  occu- 
pation to  speak  in  loud  tones  for  hours  at  a  time,  and  frequently  in  an 
impure  atmosphere,  arc  apt  to  suEFer  from  the  strain.  Such  persons  arc 
artorgf  clergymen^  public  singers^  and  public  s^^eakerjt.  The  most  com- 
mon disease  produced  is  follicidar  phar^^lgili8,  known  as  *' clergyman's 
sore  throat "  (Green),  duo  partly  to  the  rapid  cvajforation  from  iho  mu- 
cous surface  while  the  air  passes  over  it  when  the  mouth  is  open,  and 
partly  to  actual  mechanical  irritation  by  the  air-current.  The  vo<*al 
cords  are  si>metiities  implicated,  and  become  congested  and  thickened, 
and  occasionally  there  is  even  paralysis  and  resulting  aphonia. 


» 


d.   Occupations  .exposi?ig  persons  to  over-use  or  abuse  of  certain 

Tti  uflcles, 

At/iktcs^  prize^fightera,  ggmnastf^t  wrestlers,  ctCf  undergo  at  irregular 
intervals  tremendous  muscular  exertion.  As  a  result  of  these  efforts,  or 
of  their  usual  irregular  habits  of  life,  or  of  both  combined,  such  men  are 
usually  short-livctl.  Many  t>f  them  have  emphysema  and  heart  ilisease 
(liypertrophy),  «nd  a  large  pn»portion  eventually  die  ctf  jihlhisis. 

Persons  who  perform  delicate  operations  with  the  fingers,  which  it  has 
required  long  practice  to  learn  ami  which  are  frequently  repeated,  suffer 
sometimes  from  what  has  been  called  "  writer's  cramp,"  because  it  was 
first  noticed  in  penmen.  It  occurs  in  irriters  of  all  classes, /?i*7//(>^*,  vio- 
iinislH^  ejigravers,  seamstresaen^  teUgrap/i-(tj>erntorH,  and  many  others. 

3/ftiiici(fnM  who  play  on  wind  instruments  are  very  Hubject  to  emphy- 
sema (vesicular),  on  account  of  the  strain  brought  to  bear  on  the  lungs  by 
the  thoracic  muscles,  while  the  expulsion  of  the  air  is  hindered. 


3.    CoNSTRAfyKD    ArTlTtPE. 

When  persons  are  obliged  to  remain  for  a  long  time  in  one  position, 
changes  in  nutrition  or  in  functional  activity  are  ifiduced.  When  this 
fixed  position  is  a  standing  one,  without  any  altenmtioii  of  muscular 
action  by  which  the  venous  current  in  the  lower  liiiif>s  may  be  aiisisted, 
varicose  veins  are  apt  to  result,  and  sometimes  eczema  and  ulcerations. 
When  tho  position  during  labor  is  a  sitting  one,  hemorrhoids  are  caused, 
probably  by  the  congestion  of  the  hemorrhoidal  plexus  due  to  the  contin- 
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tied  warmth  of  tUo  purta^  and  the  coisi\wniMB  attendant  upon  tlie  l^ek  uf 

muscular  exercise, 

Prmters,  including  confponitnrx  nuA  prttumen^  mfo  ffcfusnJlT  pale  mnd 
unhealthy  in  spppiiranpe,  Th©  i*haPaftori»lic  anfl-ima  U  bir^ily  due  to  thf* 
bad  ventilation  of  the  roorriis  in  which  thr-v  work,  to  ibeiir  lack  of  excrnst^ 
i;nd,  in  the  oftse  of  j^cit^/me/i,  tu  the  hoat  of  tht^  prem-rooms..  Contpotkort 
frequently  suffer  from  dyspopain  itnd  dinrrlKi'ji,  bikI  aiito  from  brr>ncht&l 
catarrh  and  phthisis.  According  to  TarUii^u,  twenty*6v«  in  on«5  hundmi 
die  of  the  ktt^r  diBoa»o.  Pnontnonta  U  rotatnun  ainon^  tboni>  and  is 
likely  to  be  suvt-ro.  Their  htibit  *jf  putling'  typo  in  the*  luoutli  loads  to 
the  fonnatioti  ot  rrucki^  und  Gi»sun<&  of  Um  lips,  an^l  t<i7ra)l  tuinont  od  the 

inner  surface  caused  by  the  oldite"*^ '  tho  niuuths  of  fuUicliM^  1^luch 

sometimes  ulnerato  and  form  pali  •     L.i?ad*pftiM>iuiig  ts  v*arr  rana 

cmong  them,  but  there  are  ncmsion^M  --       i  of  **  prtjfrRsioHjil  crarap.*' 

rrcssinen  iire  said  to  suffer  froquent.j    rom  varioea  and  hcaLVt  diMMB* 

Coopers^  from  the  moisture  of  \\i^  toins  in  which  thoy  work,  aro 
liable  to  contract  broncliijii  and  iatostir  eatnjrb,  and  rltpumntisin  and 
sciatica  are  coinmon  among  them.  They  ^i  .^  liable  To  injuries  of  ibto  handj 
and  finp;crs,  and  wounda  from  splinters  are  apt  lr>  oau^!  panun.'C  SeJVUfl 
bursas  in  front  of  the  knee  (housemaid^s  kn^*)  fLr»>  froquont,  as  a  rc9ult  of 
the  pressure  of  the  knee  ag-aint  the  barret  to  hold  the  staves  in  place. 

Carpenters  and  cabinet -makers  are  extremely  aubjcct  to  varlcoae  vnina 
of  the  lower  limbs.  Cttrpfnterif  frequently  have*  hernia»  and  ctihinvt'fHttktan^ 
according  to  Layet  and  Koblauk,  are  es^pecially  subject  to  vunoociela. 
Injuries  by  tliejr  tools  and  splinters  of  wood  afci  common  among  them,  and 
they  suffer  more  than  the  average  population  from  phthidisaDd  other  lun 
diseases. 

tS/toemakrrff^  as  a  rule,  work  under  very  bad  hygienic  conditlona,  Thi 
workrooms  nre  badly  ventitateJ— afteii  small  slio]>s;  tlif'v  ttit  in  a  con 
strained  positiun  all  day  long,  with  body  bent  forward  and  :ihouldrr5 
rounded,  and  often  extend  their  hours  of  labr>r  into  the  night.  Constipa- 
tion and  henn>rrhoids  are  frequent  among  them;  and  I.ayel,  in  thoae  who 
entered  the  army,  often  found  eczema  of  the  scrotum,  which  thov  aQ 
attributed  to  the  duat  from  the  leather.  Lumbago  and  miiKcular  paittx  in 
the  legs  are  common,  and  th(^rc  is  a  marked  predisposition  to  phlhiats. 
Corvisart  ard  Murot  consider  tbetn  especially  liable  to  chronic  g^nstntia 
and  gastric  Ciincer, 

According  to  Tardieu,  the  pressure  of  the  last  on  the  bretist  produces, 
in   spite  of  the   leather  a]>ron,  a  depression  of  Ihc  thorax  at   the  lo^'el  of 
the  chondro-sternal  articulation  of  the  sixth,  seventh  and  eighth  rihs,  im- 
mediately above  the  ensiform  cartilage.     Tlie  sternum  shows  jit  tliia  point 
a  deep  hollow,  regular,  circular,  very  clearly  circutnjscribed,  but    not    a<!-, 
eom])anled  by  genornl  distortirm  of  the  tfiorax.      The  tliin^li  on  whifrli  tktf 
lapstone   is  placed  shows  a  flattening  of  the   skin,  and   especially  • 
hair-bulbs,  which  are  obliterated  so  that  the  surface  is  smooth.      A 
inff  to  Tlirt,  the  peculiar  sternal  marks  are  common,  but  not  consta 
Tardieu  claims. 
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Hirt  suggests  that  the  solitary  character  of  the  work  of  shocmakeM 
leads  them  to  mcHitate  a  great  deal,  and  occasionally  produces  great 
tbinkera,  like  Jacob  Uohme,  Johann  von  Leyden,  Hans  Sachs,  and  others. 
Tiiis  tendency  makes  nmny  of  them  Insane.  And  he  quotes  Halfort  as 
suyiiig  that  the  JSItUtersdnffer  of  the  niidiUe  ages  were  principally  from 
the  ranks  of  shoemakers,  tailors,  £ax-we&vers,  etc.,  which  inay  bu  cuIUmI 
eoiiternplative  trades. 

7\iUors  labor  under  much  the  same  hygienic  conditions  asshoomakcrs. 
Their  «hops  are  small,  often  badly  ventilated,  and  they  sit  all  day  cross- 
legged  on  a  bench,  bending  over  tlieir  work,  with  contracted  chest  and 
straining  eyes.  They  are  almost  all  an.-pmic,  and  furnish  a  largo  annual 
contingent  of  the  deaths  by  phthisis.  According  to  Hannover,  tliis  dis- 
ease causes  forty-eight  per  cent,  of  the  deaths  among  tiiem,  but  this  pro- 
portion is  pnibably  much  too  high.  Afeditation  at  their  work  ]>rodui!os 
occasional  insanity  (Hannover),  The  use  of  the  nee<ile  produces  slight 
injuries  of  the  fingers,  which  are  sometimes  followed  by  panaris.  Thero 
are  also  cases  of  **  professional  spasm  **  among  them. 

Their  attitude  at  work  makes  tlu'in  round-slmuldered,  and  the  crossing 
of  the  legs  on  the  bench  dcveli^ps  bursa*  over  the  external  malleoli  and 
the  head  of  each  fifth  metatarsal  bono.  The  circulation  ui  the  lower  limbs 
is  interfered  with,  and  the  muscles  finally  become  flaccid  and  atrophied. 
There  results  a  remarkable  enfeebleineiit  t>\  th«  cutaneous  sensibility  in 
the  thighs  and  logs,  and  a  certain  difhculty  in  walking.  Sciatica  ami 
lumbar  neuralgias  are  common. 

i<nlcsmen  and  aiiiejiwonirn,  who  stand  all  day  behind  the  counter,  art^ 
subject  to  varicose  veins  of  the  lower  limbs,  and  the  women  to  uterine  ir- 
regularities and  an:pmia.  They  frequently  eornplai!i,  too,  of  pains  in  the 
tmles  of  the  feet,  the  cause  of  which  is  not  perfectly  clear.  Hirt  has  never 
been  able  to  satisfy  himself  that  pains  of  this  character  are  ever  caused  by 
over-standing,  hut  quotes  from  Marcfnmt  (Gaz.  des  Hopitaux,  5*-i,  1875), 
who  relates  the  cases  of  throe  policemen  who  suffered  from  pains  in  their 
feet,  and  one  of  them  had  to  give  up  his  [>ositir>n  on  account  of  them.  I 
have  myself  seen  several  cases,  all  in  shop-girls,  and  have  been  disposed 
to  attribute  the  pains  to  the  tension  of  the  ligaments  binding  the  bones  of 
the  tarsus  on  the  under  side  of  the  arch  of  the  foot. 

4.  Sei>extary  Lifk. 

Artht^,  r!^'ks,  hnet/t'rtt^  Uterart/  mett^  ntuilents,  teachers^  are  liable  to 
all  the  evils  that  flow  from  a  life  too  much  devoted  to  cerebral  activity  at 
the  expense  of  other  organs.  While  the  vigor  of  the  brain  is  undoubt- 
edly increased  by  this  exclusive  and  persistent  activity,  the  vegetative 
functions  of  the  body  are  carried  on  with  less  regularity  and  less  certainty 
than  in  persons  whose  bodies  are  better  taken  care  of.  Trouble  first  shows 
itself  in  the  digestive  apparatus.  Digestion  is  slow,  with  eructations  and 
some  uneasiness  in  the  epigastric  region,  and  the  bowels  are  constipated. 
.Xfany  become  ^lyspeptics,  and  I  he  sluggishness  of  the  portal  circulation, 
aided  perhaps  by  the  warmth  of  the  parts  from  long  sitting,  results  m  liemor- 
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rhoida.  The  debility  that  oomea  from  their  inActive  mode  of  life 
many  of  this  class  to  the  use  of  stimulants,  either  tea,  cofTco,  alcohol, 
evcD  opium.  Whoro  this  practice  is  once  begun,  it  U  apt  to  booome  4 
habit  not  easily  bfjken,  and  adds  its  potent  iuflucnco  to  tho90  Alread/ 
noted  ill  break  in;^  down  the  hc^Jth. 

J^iCeran/  tnen  in  particular  are  apt  to  become  insane.     Even  if  n< 
actual  lunatics,  so  that  they  require  the  constant  care  of  frienda,  thoy  oft 
suftcr  from  hallucinations  and  fits  of  melancholy,  which  indicate  uutritiv 
disturbances  in  tlio  brain.     These  symptoms,  to  bo  sure,  are  fre<]uont)y 
result  of  hereditary  tendencies,   but    their   development  is  liastoried  ai 
expanded  by  their  mode  of  life.     A  comparatively  large  proportion 
men  who  lead  sedentary  lives  suffer  from  urinary  dinficulties — ft^neraUy 
gravel — as  they  grow  old,  and  many  of  thera  finally  die  uf  apoplexy. 

Tho  habitual  use  of  the  eyes  on  minute  objects,  by  artificial  light,  tencb 
to  produce  asthenopia.  In  an  analysis  of  1,060  cases  of  this  aiTectio 
by  Dr.  C  R.  Agnow,  the  preponderance  of  persons  of  this  class  is  ve; 
jilainly  shown.  Thus,  out  of  380  male  asthcnopes  whose  occupations  vrer% 
noted,  there  were  154  students,  34  clerks,  29  lawyers,  18  bookkeepers, 
teachers,  3  writers,  and  3  editors — more  than  two-thirds  of  the  who 
number;  and  of  14'2  female  asthcnopes  whose  occupations  wore  noted,  the 
were  70  students,  19  teachers,  and  2  writers — also  more  than  two-thi, 
of  the  whole. 

The   proper  mode   of   life  for  persons  of  sedentary  habits  would, 
course,  involve  a  more  suitable   app(-»rtionment  of  hours  for    bodily  a 
mental  exercise.     The  impairment  of  the  sight  should  be  ifuardod  agmiu 
by  the  correction  of  errors  of  refraction  or  accommodation,  where  they 
exist,  and  the  shading  of  the  eyes  and  use  of  tinted  glftsaeswbca  working 
by  artificial  light. 


III. 


4 


OccnpcUioiis  involving  exposure  to  inechamccd  violence. 

Since  the  discovery  and  practical  application  of  the  power  of  steam, 
the  nmltiplieation  of  nmchinery  has  vastly  increased  the  nuraher  of 
serious  occidenta  in  the  civilized  wcirlil.  Tliero  are  alst>  certain  oc- 
cupations which  have  always  involved  more  or  less  risk  to  those  who  fol- 
low them,  and  a  third  class  in  which  the  workmen  are  exposed  to  a 
chan>fe  in  the  density  of  the  medium  in  which  they  labor,  so  that  this 
headini^  miturully  includes  mfchunitml  violence  due  to  tiiachinert/,  that 
caused  by  preveiUable  accidents,  and  that  duo  to  variations  in  atn 
pfieric  prepare, 

1.    OcnHprttions  eitposing  prrMms  to  injuries  from  machinery. 

The  persons  who  are  most  exposed  to  accidents  of  this  kind  are  J'aC'l 
lory  optrativeSy  machinists,  and  railroad  employts.     In  the  first   two' 
classes  tlie  injuries  are  usually  due  to  the  carelessness  of  the  person   in- 
jured, whose  dress  or  hair,  or  sometimes  tho  limbs,  are  caught  by  runtiin^ 
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belts,  revolving  shafts,  coj^-wheels,  and  the  like.  A  larp©  proportion  of 
these  injuries  end  in  death,  as  they  are  of  the  moat  serious  cliaracter, 
often  causing  lacerated  wounds  of  the  most  horrible  sort. 

The  ratio  of  deaths  from  this  cause  is  not  so  largo  as  to  affect  very 
much  the  death-rale  of  a  community,  and  yet  tlie  number  is  very  con- 
sideruble.  In  Lille,  from  184G  to  ISiJH,  for  every  l,00(t  who  worked  with 
machinery  driven  by  steam,  principally  in  spinning-mills,  thcro  were 
twelve  serious  accidents.  In  Eiighitid,  where  such  records  are  kept  with 
more  accuracy  than  elsewhere,  in  1875,  out  of  2,54O,tS0  factory  hands, 
C,562,  I.e.,  2.0  per  1,(X)IJ,  were  injured.  According  to  the  United  Slates 
census  of  1870,  3(j  deaths  were  caused  in  that  year  by  machinery  in  Nev/ 
York  State,  and  10  in  Massachusetts,  the  total  number  of  hands  em- 
ployed in  manufacturing  industries  being  respectively  351,800  and 
279,380.  Tiiis  is  a  ratio  of  1.03  in  KKOOO  for  New  York,  and  0.35  in 
10,000  for  Massachusetts.  In  the  wliole  United  States  there  were  420 
deaths  by  maeiiinery  out  of  a  total  of  403,203,  or  .So  in  every  1,000. 

The  parts  of  the  body  most  frequently  injured  are  the  u])per  limbs,  na 
■would  naturally  bo  expected,  as  they  are  most  often  in  contact  with  the 
machinery.  In  Franco,  according  lo  I.oisct,  the  relative  frequency  of  in- 
juries is  87  per  cent,  in  tho  upper  limbs,  7.5  per  cetit.  in  the  lower,  and 
5.5  in  the  head  and  trunk.  That  they  are  largely  due  to  sheer  careless- 
ness is  shown  by  their  greater  frequency  among  children,  who  are  not 
only  ignorant,  [>erbaps,  but  heedless  of  danger.  The  relative  frequency 
of  accidents  according  to  age  is  as  follows  ;  41  per  cent,  in  persons  under 
lo  years  of  age  ;  30,4  per  cent,  in  those  from  L"  lo  25  ;  13.1  per  cent, 
f.-om  25  to  40;  and  9.5  from  40  lo  00.  The  marked  preponderance  of  in- 
juries in  the  early  ages  is  partly  accouTitcd  for  undoubtedly  by  the  greater 
number  of  hands  employed  at  those  ages. 

In  order  to  prevent  accidents  as  far  as  possible,  the  dangerous  parts 
of  machinery  should  be  guarded  by  railings,  boxes,  or  wire-netting,  so 
that  even  the  grossest  carelessness  shrmM  not  have  had  results.  The 
clothing  of  persons  who  work  with  machinery  should  be  close-iitting,  and 
all  flying  aprons,  sashes,  etc.,  be  discarded.  Operatives  should  also  be 
verbally  admonished  of  the  extent  and  character  of  the  danger  insepar- 
able from  their  work  when  they  first  ent^r  upon  it. 

Jiailroad  emjiloi/i^  are  exposed  to  the  danger  of  accidents,  and  also 
to  various  disorders  of  tho  nervous  and  circulatory  systems,  produced  by 
the  constant  jarring  to  which  they  are  subjected,  and,  in  thu  case  of  engi- 
neers at»d  firemen,  by  the  vicissitudes  of  the  weather. 

Varicocele  is  very  common  among  engineers  and  firemen — so  com- 
mon that  Layet  atBrms  that  there  is  not  one  among  them  who  does  not 
early  feel  the  necessity  of  wearing  a  suspensory  bandage.  According  to 
Duchesne,  their  health  is  for  the  first  few  years  of  their  service  very 
much  improved,  and  many  of  thorn  gain  flesh.  But,  to  use  his  expres- 
sion, f  hey  are,  as  a  rule,  tired  out  at  the  end  of  ton  years,  sufferers  at  tlie 
end  of  fifteen,  and  after  twenty  years  can  rarely  continue  in  the  service. 
In  certain  cases  there  is  a  notable  diminution  in  the  faculties  of  sight  and 
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hearing,  and  dull,  continuous,  persistent  pains  in  the  lower  limbs,  with 
feebleness,  rendering  walking  and  standing  upright  tiresome  and  difficult. 
These  symptoms  he  attributes  to  an  affection  of  the  spinal  cord,  produced 
by  prolonged  standing  and  the  constant  vibration  of  the  locomotives. 

Railroad  accidents  kill  a  considerable  number  of  employds  as  well  u 
of  the  travelling  public.  The  number  of  such  injuries  is  large  in  eveiy 
country,    Layet  gives  the  following  figures  for  France  from  1854  to  1860: 


Killed. 

Wounded. 

TotoL 

Travellers 

324 

2,154 

001 

2,508 
0,754 
1,07(5 

2,833 

Kmplovos 

11,008 

Others' 

2,067 

16,807 

In  England,  on  an  average,  130  railroad  employ6s  are  killed  yearly, 
or  1  out  of  every  434  (Oesterlen).  On  the  Breslau-Schweidnitz-Freiburg 
Railroad,  in  the  five  years  from  1873  to  1877  inclusive,  1,014  men  were  em- 
ployed on  trains.  Of  these  21  were  injured,  t.  c,  13  in  a  1,000,  and  6  of 
them  died  of  their  injuries.  The  statistics  on  this  subject  are  too  inconi- 
pinto  in  this  country  to  give  much  information;  but  in  1870,  out  of  49:2,- 
2C3  deaths  in  the  United  States,  1,582  were  reported  as  caused  by  railrosd 
accidents. 

Owing  to  their  exposure  to  the  weather  and  to  strong  draughts  of  air, 
engineers  are  liable  to  rheumatism  and  pneumonia. 


2.  Onnipntioiis  expositif/  ^yersotis  to  injure/ from  preventahle  accidentn. 

This  heading  niij^ht  jiroporly  include  a  large  number  of  occupation!!, 
but  tl»o  most  of  tliom  have  bciMi  already  mentioned  elsewhere.  Lumber' 
7}ten  are  liable  to  injury  from  falling  trees,  colliding  logs  in  the  streams, 
etc.,  and  also  to  acute  pulmonary  diseases  and  inflammatory  rheumatism 
from  exposure  to  the  weather. 

Qit(frrt/j/trji  are  liable  to  injuries  of  the  most  serious  nature  from  fall- 
ing stones,  and  are  said  to  be  suljjoct  to  heart  disease  from  the  tremendous 
muscular  efforts  tliey  are  often  called  upon  to  make, 

Jionf'cr.'i  often  have  vcrtiffo,  and  are  sometimes  compelled  to  abandon 
their  trade  in  consequence  of  it.  They  furnish  an  unusually  large  pro- 
portion of  accidental  deatlis.  I^oinbard  (of  Geneva)  states  that  27  in  100 
of  the  deaths  among  them  are  due  to  accident.  From  the  habit  of  kneel- 
ing at  their  work,  they  sometimes  liave  serous  bursa;  over  the  knee  (house- 
maid's knee). 

3.  Oceupndoiis  exposiiit/  pcrmuH  to  injury  from  variatiofis  in  atmo9- 
pheric  pressure. 

As  all  the  functions  of  the  human  bodv  are  so  related  to  each  other  at 
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to  Act  harmoniously  under  the  ordinary  atmospheric  pressure  at  the  sur- 
face of  the  earth,  when  this  pressure  is  diminished  or  increased  an  element 
of  disorder  is  introduced  and  morbid  phenomena  appear.  The  first  evi- 
dence of  the  effect  of  (he  changed  conditions  occurs  in  the  ears,  where 
the  normal  equilibrium  of  pressure  on  l)oth  sides  of  the  membrana  tympani 
is  destroyed.  After  this  the  circulation  and  respiration  are  affected,  and 
finally  the  nervous  system. 

A^o/ifittts  pass  with  rapidity  from  a  denser  to  a  Jigliter  medium. 
There  is  a  diminution  of  external  pressure,  and  consequently  wliat  may  ho 
termed  an  eccentric  expansion  of  the  fluids  and  gases  of  the  body.  The 
greater  rarity  of  the  air  causes  less  oxygen  to  bo  inspired  with  every 
breath  and  the  altered  pressure  changes  the  cniiilitions  of  osmosis.  The 
respiration  therefore  is  hurried  and  there  is  often  hemorrhage  from  the 
raucous  surfaces  and  sometimes  syncope.  Ruptures  of  the  membrana 
tympani  not  seldom  occur. 

Bert  has  rceomnic  ruled  that  aeronauts  always  take  a  supply  of  oxygen 
with  them,  in  order  to  make  up  for  the  diminished  proportion  taken  in 
with  the  breath,  and  the  plan  has  been  adopted  in  France  with  success. 

Caisson-workers  labor  in  compressed  air,  and  the  conditions  are  there- 
fore the  reverse  of  those  just  described.  The  inspired  air  contains  more 
oxygtni  than  is  taken  in  with  normal  air,  and  (fie  increased  pressure 
causes  a  greater  absorption  of  it  by  the  blood.  Peculiar  symptoms  an; 
produced,  which  have  been  grouped  and  described  as  a  special  disease, 
termed  "the  caisson  disease,"  by  \)r.  A,  H.  Smith.  He  deHnes  it  as  *'A 
disease  depending  upon  increased  atmosjiheric  ])rossure,  but  always  de- 
veloped after  the  pressure  is  removed,  Jt  is  characterized  by  extreme 
pain  in  one  or  more  of  the  extremities,  and  sometimes  in  the  trunk,  and 
■which  may  or  may  not  be  associated  with  epigastric  pain  and  vomiting. 
In  some  cases  the  pain  is  accompanied  Ijy  jiaralysis  more  or  less  complete, 
which  may  be  general  or  local,  but  is  most  frequently  confined  to  the 
lower  half  of  the  body.  Cerebral  symptoms,  such  as  headache  and  vertigo, 
are  sometimes  present.  The  above  symptoms  are  connected,  at  least  in 
the  fatal  e^ses,  with  congestion  of  the  bruin  and  spinal  cord,  often  result- 
ing in  serous  or  sanguineous  effusion,  and  witli  congestion  of  most  of  the 
alxiominal  viscera." 

These  symptoms  are  more  likely  to  occur  in  mnn  of  fidl  habit,  in  those 
who  drink,  in  those  who  are  new  to  the  work,  and  in  those  who  enter 
the  caisson  with  an  empty  stomach. 

The  morbid  phenomena  are  attributed  by  Dr.  Smith  to  tlie  congestion 
of  the  internal  viscera  produced  by  the  actual  mechanical  pressure  on  the 
surface  of  the  body,  and  the  slow  recovery  of  tone  by  the  distended  capil- 
laries after  this  pressure  is  removed,  so  that  the  effete  blood  produces  dis- 
turbances of  nutrition. 

Paul  Bert  attributes  the  more  serious  symptoms  to  the  disengagement 
of  bubbles  of  nitrogen  at  the  moment  pressure  is  removed,  the  oxygen  of 
the  air  remaining  in  eombination  in  the  blood,  Tlirse  bubbles  of  nitrogen, 
by  his  theory,  produce  what  might  be  called  aerial  or  gaseous  emboli,  and 
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ill  this  way  alter  the  nutrition  of  parts.  But,  as  Dr.  Smith  pertinently 
observes,  this  bubble  theory  does  not  account  for  the  facts  that  the  symp- 
toms are  sometimes  not  developed  until  some  minutes  or  even  hoars  after 
leaving  the  caisson,  and  that  persons,  after  habituation,  obtain  immunity 
from  the  disease.  No  person  certainly  could  become  accustomed  to  gase- 
ous  emboli  ! 

To  prevent  as  far  as  possible  the  evil  effects  of  working  in  compressed 
air,  Dr.  Smith  recommends  that  the  same  men  should  be  retained  during 
the  whole  work;  that  new  hands  should  not  work  full  time;  that  the  houn 
of  labor  should  be  shortened  as  the  pressure  is  increased,  ».  «.,  the  ordi- 
nary atmospheric  pressure  being  fifteen  pounds  to  the  square  inch,  under  a 
]>rcssuro  of  thirty  pounds  the  men  should  work  only  half  as  many  hours  in 
the  day;  that  men  of  wiry  frame  should  be  selected  for  the  work;  that  the 
air-locks  should  be  at  tlie  top  of  the  caisson,  so  that  the  men  may  not  have 
to  climb  after  coming  out;  that  sufficient  time  be  allowed  for  coming  out 
through  the  lock  (three  minutes  for  each  additional  atmosphere  of  pre*- 
Hurc,  and  five  on  coming  out);  that  the  air  in  the  caisson  be  kept  as  pure 
us  possible;  that  the  men  never  enter  it  fasting;  that  they  put  on  extra 
clothing  on  coming  out,  and  keep  as  quiet  as  possible  for  an  hour  after- 
ward; that  they  avoid  intoxicating  liquors,  sleep  at  least  eight  hoars 
every  night,  never  enter  the  caisson  if  sick,  and  rej>ort  the  very  first 
symptoms  for  treatment.  He  also  speaks  favorably  of  a  meat  diet,  and 
recommends  the  use  of  warm  cofTec. 

Divtrs  are  exposed  to  the  same  dangers  as  tiie  caisson-workers,  but  in 
a  less  degree. 

Jioilnr-itiakers^  cspooially  thoso  who  work  inside  of  the  boilers,  are 
very  liable  to  become  deaf  from  the  iiiecssant  din.  The  deafness  is  un- 
doubtcrdly  caused  by  the  continuous  fihocks  imparted  by  the  air-waves  to 
the  tympanum;  but  whether  the  resulting  disease  is  wholly  nervous,  oris 
due  in  some  degree  to  disease  of  tiic  conducting  apparatus,  is  uncertain. 
Dr.  Uoosa,  in  his  work  on  Diseases  of  the  Kar,  states  that  the  lesion  in 
such  cases  must  be  sought  for  in  the  labyrinth,  and  is  probably  due  to 
concussion  of  the  fibres  of  the  nerve  in  the  cochlea  and  semicircular 
canals.  Hut  he  adds  that  deafness  from  concussion,  without  an  affection 
of  the  tympanic  cavity,  is  very  rare.  Dr.  Buck,  in  a  personal  communi- 
cation to  me,  gives  a  similar  opinion,  and  says  that  he  has  noticed,  in  a 
majority  of  cases  that  have  come  under  his  observation,  decided  milkincss 
and  tfiickening  of  the  menibrana  tympani,  indicating  chronic  catarrh. 
Layet  speaks  of  a  case  seen  i>v  him,  in  which  the  man  could  only  hear  in 
th(»  midst  of  a  tremendous  din,  and  at  other  times  complained  of  constant 
roaring  in  his  ears.  These  sym]>toms,  attributed  by  him  to  labyrinthine 
disease,  soem  much  more  like  those  of  chronic  catarrh  of  the  middle  ear. 

It  is  rather  singular  that,  although  boiler-maker's  deafness  has  been 
accepted  as  a  fact,  Ilirt  is  sceptical  regarding  it,  and  considers  it  a  very 
rare  occurrence.  It  wou]<l  in  any  event  be  advisable  for  the  men  who 
work  at  riveting  boih^rs  to  stuff  cotton  in  their  cars,  to  diminish  the  force 
of  impact  of  the  sound-waves. 


HTGIKJTE    OF    OCCUI-ATIOX. 


71 


Tho  following  table  is  made  up  by  combining  two  of  Flirt's  tables  in 
one.  Although  statistics  with  regard  to  the  effect  of  occupation  on 
health  are  as  yet  meagre  and  in  general  unreliable,  owing  to  various 
causes  which  are  elsewhere  considered,  this  table  will  be  found  more  valu- 
able than  some,  because  in  nearly  half  the  list  the  total  number  of  obser- 
vations is  recorded,  and  tho  proportionate  frequency  of  each  disease,  so 
that,  imperfect  as  these  records  are,  they  can  serve  as  a  basis  fur  future 
investigatiun,  and  make  a  valuable  addition  to  any  facts  obtained  by 
other  workers  in  the  same  field. 
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SITUATION  AND   CHARACTER  OF  CALLOSITIES  AND  BTJRS-ffl  PRODUCED 
BY  THE  PROSEOUTION  OF  VAIUOUa  OCCUPATIONS. 
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SECTION  I. 


ON   CAMPS   127   GENERAL. 


The  Regular  Armjc  '>f  tlie  United  States  is  so  reduced  in  size  as  to 
require  Imnl  service  on  the  part  of  its  components  to  accomplish  its  every- 
day work  rrrditably.  In  the  event  of  war — our  Indian  troubles  are  sel- 
dom di;;jjiiliod  Uy  tliat  name,  although  tlie  troops  eng«gt*d  in  tlie  effort  to 
suppress  thetn  find  it  very  real  war  indeed — with  a  foreign  power,  it  would 
be  unavailable  as  an  instrument  of  offence  or  defence.  But  it  would  serve 
as  the  nucleus  on  which  the  martial  spirit  of  tiic  country  would  crystallize 
into  a  solid  wliole  capablo  of  being  iiurled  with  elTeot  upon  tho  enemy. 

Our  citizens  form  the  muss  of  the  army  wlien  on  its  war-footing,  and 
the  ranks  of  the  profession  in  eivjl  life  furnish  its  medical  staff.  Viewing 
his  professional  brethren  thrrcfore  as  possil>le  army  surgeons,  the  writer 
has  preferred  to  discuss  the  prii'icipiesof  t\nnp  Jlt/tjune  from  the  military 
standpoint,  as  it  oversees  tho  wfiole  field  and  includes  alt  temporary  set- 
tlements such  as  summer  resorts,  refugee  camps,  etc.,  in  wliich  the  civiliun 
is  more  especially  intercstefL 

The  (vopuliir  idea  connects  the  chief  duty  of  the  nnny  surgeon  with 
the  battle-field  and  its  scenes  of  sulTering  and  death.  This  is  natural, 
the  mind  being  attracted  by  the  sensational  and  catastrophic:  the  defiant 
shouts  of  opposing  lines,  the  rattle  of  musketr}',  the  gallant  cliarge  amiil 
the  thunder  of  artillery,  with  death  stalking  rcd-handetl  from  front  to 
rear,  contribute  to  llie  popular  battle-]:«icture;  ami  in  tliis  the  services  of 
tho  surgeon  can  bo  idculiied.  But,  while  battles  are  not  of  every-day  oc- 
currence, death  breatfies  his  venom  over  the  camp  in  a  steady  stream, 
inaking  tho  weak  fall  and  the  strong  weak,  should  the  hygienic  govern- 
ment fail  to  counteract  its  influence.  There  is  no  noise  in  this  conflict, 
and,  though  muro  deadly  than  the  other,  it  seldom  attracts  the  publio  at- 
tention. 

Even  the  professional  mind  is  liable  to  run  from  military  surgeon  to 
military  surgery,  forgetting,  in  the  '*fine  field  for  operation,"  that  for  one 
soldier  who  dies  iu  or  after  the  Lattlc,  there  are  Uco  who  fall   viriims  to 

disease;  and  for  one  who  is  discharged  for  disability  from  wounds,  there  aro 
Vol.  1L— fl 
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(hre^  who  linger  out  a  shortoued  And  disabled  existence  &s  the  woiu»dod 
111  the  buttle  with  disease. 

Tbc  slatisttcs  of  our  late  war  ^ve  as  tho  nutnbor 

Ki"«^ ^.'^381 

Died  of  wounds 40,205  \ »^,*m 

Died  from  disease » 18ti,216 

Discharged  on  account  of  wounds 48,374 

Discharged  on  account  of  disease 136,584 

It  is  the  8urgeon*8  duty  to  treat  the  individual  cases  ;  but  it  is  \m 
greater  duty,  as  guardian  of  health,  to  prevent  their  occurrence. 

Militury  hyg-iuiie  is  by  no  means  a  product  of  ouradvanced  civilixatioo. 
Its  principles  wore  known  to  the  Romans,  who  wore  guided  by  tb«m  in 
laying  out  tlicir  camps,  in  the  selection  and  cliange  of  site,  in  the  proteo 
tion  of  tfie  soldier  from  injurious  intlucnoes,  and  in  the  e&tablii^baieiit  of 
hospituU  for  his  treatment  when  prostrated. 

Hut  the  wave  of  barbarism  whit^h  swept  over  Europe  on  the  fall  of  the 
empiru  left  not  camps  only,  but  the  nations  of  the  world,  a  prey  to  plagues 
and  pestiloiice. 

Gradually  science  revived,  and,  strug-gling  with  disease,  gained  steadilr 
generation  by  generation  until  to-day,  when  theorists  can  plan  hvgi«nie 
governments  in  which  disease  has  no  foothold,  and  practical  men,  following 
their  plans  as  closely  as  the  trammels  of  custom  and  the  condition  of  thini^ 
will  permit,  have  elTected  much  good  by  their  arrangement  of  the  new  aod 
adaptation  uf  tho  old. 

But  the  progress  has  been  slow  even  in  these  later  times.  Dr.  Jackson 
condemned  donhlo-tiored  bunks  in  the  early  part  of  this  century;  yet  Dr 
Billings,  writing  in  1S7(\  says  : '  "  A  point  in  which  our  service  is  behin.i 
the  age,  and  an  evil  which  should  be  put  an  end  to  with  the  least  poasiblv 
delay,  is  the  use  of  the  double  bunk,  tisually  aggravated  by  placing  it  iii 
two  tiers,  and  even,  as  at  Fort  Buforti,  in  three."  Attention  thus  specially 
called  to  the  faulty  sleeping  arrangements  had  the  desired  effect  of  ban- 
ishing the  emigrant-ship  bunk  from  our  fjurrack-rooms. 

Since  the  sickness  and  mortality  in  lH'i5,  during  the  Crimean  cam- 
paign, public  opinion  lias  hrcunie  interested  in  the  condition  of  the  sol- 
dir.r  and  liis  camps,  and  it  may  be  safely  said  tliat  the  greatest  advancif 
has  been  made  during  the  past  quarter  of  a  century. 

The  ground,  once  acquired,  is  Im-M  by  nations  which  sustain  a  Urgo 
standing  army.  But  what  try  gain  in  one  war  we  lose  before  the  ncaiij 
With  us,  on  account  of  deficient  drill,  discipline,  and  practical  e^pc^iell 
of  camp-life,  tho  uprising  of  the  peo|)]L'  for  war  purposes  would  be  fol 
lowed  by  a  larger  ratio  of  sickness  and  death  in  mir  camps  than  niilitarr 
nations  would  experience  in  theirs  under  nn  equally  sudduu  call  to  arma. 

The  perfection  of  the  military  camp  requires  tho  united  action  of  so 
many — knowledge  and  discipline  on  the  part  of  otlicers  and  men,  efficiency 

*  Circular  No.  4;  Report  on  Barracks  and  Ho»P^^»i  p.  xvi.,  Washington,  1870. 
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of  supply  departments  in  the  face  of  unforeseen  emergencies,  co-operation 
of  those  at  homo  with  those  in  the  field,  available  rosourcos  in  the  treasury 
and  disposition  to  use  thorn — that  it  would  bo  matter  for  surprise  if  thu 
country  worked  its  theoretical  kiiowledf^o  into  practical  forms  .without 
failure  from  the  start.  Observe  the  diminishing  sick-rate  in  our  arinios 
during  the  first  three  years  of  the  war.      The  wounded  are  not  included. 


» 


1st  year,  2,983  cases  per  1,000,  with  a  strength  of  270,371  men. 
2d      "       2,600     "  "  "  "        "     614.3*^5     " 

3d      "       2,210     »  "  "  "        "     G10,T03     " 

The  system  of  military  cnmpinjr  demands  attention,  in  the  first  phioe, 
that  the  render  may  have  clear  ideas  of  what  constitutes  a  camp.  A  body 
of  men  have  to  be  sheltered  and  fed,  and  if  their  stay  be  prolonged  in  the 
locality  for  more  than  a  few  hours,  trenches  or  sinks  have  to  l>e  j^rovided 
fijp  the  dvjiosition  of  iheir  excreta.  Shelters,  kitchens  and  sinks  make 
the  camp,  and  the  same  principles  govern  their  arrangement,  whether  the 
body  of  men  bo  a  small  detachment^  a  company,  a  regiment,  or  a  series  of 
regiments  orgariiKed  into  brigades,  divisions,  and  fori>s — in  fact,  an  army. 

We  can  Imnlly  be  said  to  have  a  regirlalion  oampin  our  scrvict*.  We 
have  practically  uliangi'd  our  tents,  modified  our  tactics,  and  gained  iiuicli 
field  experience  since  the  Hegulalions  of  18i)3,  reprinted  in  1803,  paced 
o!T  the  distances  for  ttic  laying  out  of  military  camps.  Vet,  as  all  our 
camps  are  based  on  these  IJoguluiions,  they  are  necessarily  similar  in  their 
main  points.  * 

The  regiment  of  infantry,  as  at  present  constituted,  consists  of  10 
companies,  each  of  3  officers  and  54  men,  making,  with  the  field  and  staff 
officers,  non-comjnissinni*d  s1h(T  and  servants,  a  total  of  about  000  men. 

The  width  of  (ts  camp  depends  on  tlie  length  of  the  line-of-battle  front 
which  the  command  presents.  The  officers  and  five  men  of  each  company 
have  positions  which  do  nut  add  to  the  fnjutage.  The  remaining  4'JO 
men  are  in  a  double  line,  offering  a  front  of  245  men,  whicli,  at  22  inches 
per  man,  gives  the  line  of  battle,  or  color-line,  a  length  of  100  yards,  or  15 
yards  to  each  company.  To  this,  the  main  factor  in  determining  the 
width  of  eump,  must  be  added  the  interval  of  24  yards  between  regiments 
on  the  line,  which  gives  to  each  regimental  camp  a  margin  of  12  yards  on 
its  right  and  left. 

The  GQO  men  have  therefore  a  front  of  174  yards  for  their  camping- 
ground. 

The  depth  is  specified  in  the  Regulations  in  paces  from  the  color-line. 
The  pace  is  the  average  step  of  tlu*  soldier — 28  inches.  '  Ten  paces  tn  rear 
of  the  colordme,  marked  C  on  Fig.  1,  are  the  tents  of   the   men,  %vhich 


^Oordon,  inhiit  **Arniy  Hygiene."  London,  \SQ(i,  ^ves  the  pace  08  thirty  inobefl, 
that  being  the  re^ftilation  »tep  of  the  British  8ot<lier.  llammond  confuses  it  with  the 
3anl,  where,  in  hia  Trefttise  on  Hygiene,  p.  159.  hn  mya  :  '*  Tho  latrines  should  be  Ritu- 
atti<]  at  U>nat  h'fO  yards  from  the  teutH.  This  ia  tho  distance  required  by  tho  General 
Uegulntiuna  of  the  Army,'*  nta 
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have  to  he  pitched  on  &  line  perpendloolar  to  it,  ma  the  trontrngc  pt*T  oniq 
pany  is  mfiuOiciont  to  ftdmit  of  Iia%4ng  th^ro  panli^L     E&cli   companj  I 


/      f^'Mtt^t^-Mi  Iff  tMfjinirvaimpeJon  ita]Ln<jon>attllc:  Froiitai||i?t  l"*  J'ftXiiB.       Depth, 

HiMlCt  00  yards  or  77  paces  to  the  men. 

/  fif  (  ,n,  \)U.^  with  a  Ktreet  between,  their  tents  or  hutso, 
,-.  i       /  i/,7i.  M^'i  ihiiM  ten  streets,  separated  by  nine  douh 
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[t«nts,  the  streets  on  the  left  and  right  being  each  completed  by  a  single 
row.  Eacli  row  contains,  if  shelter-tents  are  used,  about  tliirteen  tents, 
M-hich  should  be  pitt-hod  so  as  to  give  the  streets  a  length  of  fifty  paces 
and  a  widlfi  uf  nine  yards. 

When  needful,  for  miUtary  reasons,  to  narrow  tl»e  frontage  of  the 
^amp,  it  should  bo  done  at  the  expense  of  the  width  of  the  streets.  The 
Regulations,  however,  jirescribe  a  street-width  nf  five  j)aeeK,  or  about  four 
yards,  as  the  maxinium  of  eondensation.  Further  narrowing  of  front 
must  be  effected  by  camping  in  "  columns  of  division,"  where  each  com- 
pany is  arranged  in  a  single  row  along  the  side  of  one  of  five  streets — the 
streets  being  kept  wide  by  diminishing  thoir  number  and  narrowing  of 
front,  in  part  compensated  by  increase  of  depth. 

The  company  kitcliens,  D^  are  in  line  parallel  to  the  color-line  and  20 
paces  back  of  the  rear  rank  of  tents.  The  company  officers  are  quartered 
on  the  line,  E,  20  paces  in  rear  of  the  kitchens,  and  on  tlie  accompanying 
plan  a  depth  of  15  paces  is  allowed  for  ihcir  tents,  servants'  quarters,  and 
kitchens,  F.  Farther  to  the  rear,  20  paces,  are  the  quarters,  G,  of  the 
field  and  stafT  of  the  command,  and  behind  them,  20  paces,  their  kitchens, 
J-l,  and  tlie  tents,  I,  of  tlie  non-cnmmissioncd  staff.  Of!icers' sinks,  K,  are 
100  paces  beyond,  with  regimental  wagons,  if  any,  parked  in  the  interval. 
The  sinks  of  the  men,  B,  arc  150  paces  in  front  of  tfie  color-line,  and  the 
advanced  guard,  A,  50  paces  in  front  of  the* sinks. 

Summing  up  tlteao  figures,  it  is  found  that  the  COO  men  have  a  depth 
of  400  paces,  or  3o8  yards  for  their  ramj>inff-ground,  ylcldiTig  tliem  an 
area  of  62,202  square  yards,  or  a  superficies  per  man  of  104  square 
Yards. 

"When  this  camp  is  compressed  by  narrowing  ita  company  streets  to 
4  yards,  the  utmost  extent  of  crowding  rotuitenanced  by  the  Regulations, 
60  yards  arc  lost  from  its  width,  leaving  it  with  a  frontage  of  124  yards, 
the  depth  remaining  unaltered,  and  giving  a  superficies  per  man  of  74 
yards. 

The  cavalry  regiment  consists  of  12  companies,  each  numbering  3 
officers  and  70  men,  which,  with  the  field,  staff,  non-commissioned  stafT, 
and  servants  place  in  round  numbers  900  men  in  its  camp.  The  regiment 
is  divided  into  three  battalions  of  4  companies.  As  this  arm  of  the 
service  requires  so  much  ground  for  its  evolutions,  its  camps  are  by  no 
moans  so  crowded  as  arc  those  of  the  infantry.  The  formation  in  lino  is 
a  single  rank,  each  company  presenting  a  front  of  about  70  yards,  1  yard 
being  allowed  per  horse.  The  front  comprises  also  intervals  of  8  yards 
between  companies,  10  yards  between  battalions,  and  00  yards  between 
regiments.  The  camp  width  of  such  a  command  would  therefore  be  ahnnt 
l,f)00  yards — so  wide,  indeed,  tliat  the  tents  of  the  men  can  be  pitched 
parallel  to  the  battle-front  instead  of  perpendicular,  as  in  the  infantry. 
The  picket-line,  to  which  the  horses  are  fastened,  is  the  starting-point  in 
Faying  out  the  camp.  In  front  of  it,  20  paces,  is  the  lino  of  company  tents 
opi.-ning  toward  the  hoi*3es;  20  paces  forward  are  the  kitchens;  150  paces 
beyond  are  the  sinks,  and  50  paces  farther  the  advanced  guard.     To  the 
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rear  of  the  pickot-line,  30  paces,  are  the  quarter*  of  the  company  offin»r». 
and  from  these  30  or  more  afhiitionai  jwices  bring  us  to  those  of  the  l«Lt- 
Ulion  commanders,  30  or  more  4o  the  tents  of  tho  commanding  officer  »nj 
Btaff,  and  100  to  the  sinks. 

These  figures  give  a  depth  of  430  |>aces  or  334  yards,  ninkinjr  the  area 
of  camp  334,lX)0  square  yards,  and  furnishing  oacli  man  with  a  superficiea 
of  371  yards. 

With  the  regiment  encamped  in  column  of  companies  at  full  distan 
the  front  remains  as  when  in  lino,  but  the  depth  is  increased  hv  pilclii 
the  company  tenta  and  ranging  the  horsea  perpendicular  to  the  line  of 
battle. 

But  when  such  an  extended  front  cannot  be  afforded,  the  command  may 
be  camped  on  the  ground  it  occupies  when  in  closed  column  of  companies, 
that  is,  with  12-yard  intervals  between  companies,  and  70  yards,  or  a  com- 
pany front,  between  battalions.  These  distances,  with  the  inter-regimental 
mterval  of  GO  yards,  and  30  yards  for  1:2  rankb  of  horses  at  3  rartls  per 
horse,  give  a  front  to  the  camp  of  414  yards;  but  its  depth  is  greater 
than  that  of  the  line-camp  by  abijut  IflO  yanls,  which  have  to  be  alJoned 
for  the  perpendicular  arrangement  of  the  company  quartcra.  In  thiscamu 
each  man  has  a  superficial  area  of  300  v'arda 

The  battery  of  artillery  on  a  war-footing  consists  of  C  guns two  o( 

which  constitute  a  section,  5  officers,  150  men,  and  about  120  horsea.  It 
occupies  a  front  of  100  ^-urds,  and  is  usually  arranged  with  guns  in  f; 
and  caissons  in  line  behind  them.  The  tents  of  the  men  are  in  three  ti 
or  rows,  each  in  rear  of  its  section  of  the  battery,  and  l>erpondicular 
the  line  of  caissons.  Horses  are  ranged  parallel  to  the  tents  of  their 
lion  and  on  tlioir  left,  OlBcers'  quarters  are  in  rear  and  on  the  right,  coi 
puny  kitchens  in  rear  and  on  the  left,  of  the  tiles  of  tents.  The  oflScere' 
sinks  are  at  the  usual  distance  behind  their  quarters,  and  the  men's  in 
rear  of  the  company  kitchens,  with  the  battery-wagon,  forgo-  and  fonujc- 
wagnns  intervening.  The  ground  covered  measures  100  yards  by  230,  fiiv- 
ing  143  square  yards  per  man. 

Small  commands  are  usually  accompanied  by  their  baggmge-wmeons  or 
pack-mules  and  their  hospital  accommodations,  which  encamp  in  their  un- 
mediate  rear,  like  the  for^fc-atid  forage-wagons  of  the  artillery;  but  when 
troops  are  aggregated  in  larger  masses,  the  wagon-trains  and  hospitals  a« 
brigaded,  march  with  a  specially  detailed  escort,  and  encamp  well  to  the 
rear  and  wholly  disconnected  by  distance  from  the  camps  of  their  regiments 
on  the  line. 

Since  the  Crimean  war  much  attention  has  been  drawn  to  overcrowding 
of  surface  in  military  camps,  Parkes  and  Hammond  both  lay  stress  on  this 
point,  and  quote  figures  from  the  report  of  the  l?oyal  Sanitary  Commission 
which  give  an  exaggerated  idi-a  of  the  condition  of  things.  It  has  been 
shown  that  in  towns  the  proportional  biek  ami  mortality  rates  increase 
with  the  density  of  the  population,  and  camps  being  proved  to  have  a 
density  exceeding  that  of  our  must  populous  cities,  disease  in  them  follows 
us  a  matter  of  consequence.     Thus — 
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East  London  has  a  density  of  175,810  per  sq.  miIe  =  17'G  sq.  yds  per  cap. 
Liverpool  parish  "  138,224  "  =22*4 

Manchostor  "  100,000  "  =30-9  " 

Philadelphia,  Pa.,         "  45,000  «  =08*8  " 


while  the  English  regulation  camps^  which  practically  do  not  differ  from 
those  above  deacribedj  are  represented  as  having  a  density  of  from  347,000 
per  sq.  mile,  equalling  8'9  sq.  yds.  per  man,  to  004,000  per  sq.  milt?,  equal- 
ling 4'7  sq.  yds.  per  man. 

But  the  cases  are  not  parallel.  In  Londorij  whitih  gives  17'C  j'ards  per 
head,  every  street,  alloy  and  square  is  inchiilnd  in  the  superfioies,  while  in 
the  4*7  to  8*0  per  soldier  only  the  areas  of  the  company  tents  and  the 
streets  between  are  computed.  These  areas  are  an  important  item  in 
another  conneotion — the  shelter  and  air-space  of  individuals;  but  when 
brought  into  the  question  of  camp  surface,  they  are  liable  to  beget  erro- 
neous ideas.  Such  excessive  crowding  within  the  lines  of  an  army  would 
of  necessity  be  productive  of  disease.  Putting  aside  organic  emanations, 
no  man  could  expect  to  inhale  a  thoroughly  oxygenated  breath.  Hence, 
if  it  be  accepted  as  a  fact  that  this  condition  exists  when  troops  are  en- 
camped on  their  battle-front,  disease  must  bo  admitted  as  the  natural  and 
inevitable  consequence.  But  if  it  be  premised  that  tlie  surface  occupation 
is  such  as  is  consistent  with  robust  health,  other  circumstances  being 
favorable,  the  occurrence  of  disease  mu^t  be  regarded  as  indicating  some 
point  overlooked  in  the  hygienic  government,  which  must  be  discovered 
and  remedied.  Nor  can  stress  be  laid  on  the  evils  of  camp-crowding  ni 
its  general  sense  without  unduly  exalting  the  benefits  of  elbow-room  and 
the  fresh  air  of  the  country.  Yet  there  are  squatters'  camps  in  the  West, 
with  but  half  a  dozen  huts  to  as  many  square  miles,  in  and  around  which 
camp  diseases  can  be  as  deadly,  in  proportion  to  population,  as  wiLlitn  thti 
lines  of  an  army. 

But,  instead  of  expressing  the  occupancy  of  a  camp  on  an  estimation 
of  the  company  areas,  it  would  seem  proper  to  debit  the  men  of  a  given 
regiment  with  as  many  square  yards  as  the  regimental  camp-ground  can 
afford  them.  This,  as  shown  above,  is  104  yards,  or,  in  the  compressed  camp, 
74  yardt  per  man. 

Even  this  estimate  is  too  small  when  the  area  or  moving  space  per  man 
of  an  army  is  under  consideration;  for,  as  the  soldier  has  less  space — his 
half  of  a  shelter-tent  or  bunk  in  a  squad  hut — as  an  individual  than  he 
has  as  a  member  of  the  company,  and  less  in  the  latter  instance  than  as  one 
of  the  regiment,  so,  by  virtue  of  interspaces  between  brigades  and  larger 
iittervals  between  divisions,  the  area  per  man  of  an  army,  as  represented 
by  the  square  mile  of  ocrupation,  is  correspondingly  greater. 

Let  a  couunand  be  supposed  consisting  of  two  divisions,  each  of  which 
has  fifteen  regiments  organized  into  three  brigades  and  supported  by  two 
batteries.  Its  strength  is  18,020  men.  To  effect  greater  condenBixtinn  in 
their  camps,  let  one  division  be  placed  on  the  line  and  the  other  in  reserve, 
with  the  regiments  on  their  minimum  of  front.     The  regimental  front  is 
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134  ynrclR,  space  between  brigades  fnr  Iwltory  100  T»fd»,  and  Int^t^tb- 
ioiia]  interval  at  either  end  of  llio  lm«   50  yunU,  ituikin^  m  frofit«.g«  fur 

tlie  eanip  uC  2,ii)0  yards. 
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Fia  SL— Gftmp  of  an  army  corp*  intwodivMions— thBrp^ment"ontheiriTimimnin«of  fttJitL 
HiipcrticicH  per  man^  iSii  sqaare  yardB.     Donsity  per  square  miie,  17,U^  men. 


The  depth  of  the  regimental  camp  has  been  found  to  be  3( 
One  liundred  yards'  space  to  the  rear  must  be  given  to  brigade  coma 
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and  200  yards  to  division  lioadquurtcrs.  An  interval  of  at  least  50  yards 
exists  between  the  last  and  the  advanced  guard  of  tlie  resen'e  line.  Army 
headquarters  are  200  yards  in  rear  of  the  second  division. 

These  figures  give  1,5GG  yards  as  the  depth  of  the  camp,  and  IS'i 
yards  as  the  superficies  per  man.  This  camp  is  shown  in  Fig.  2,  where 
A  is  army  headquarters,  B  those  of  the  divisions,  and  C  of  the  brigades; 
a  is  advanced  guard  of  the  regimentnl  linea,  />  men's  sinks,  c  color-lino, 
d  area  of  men's  quarters,  e  company  kitchens,  /'  quarters  of  company 
officers,  //  field  and  staff,  A  officers'  sinks — all  of  which  have  already  been 
shown  on  a  larger  scale. 

When  the  regiments  occupy  their  full  line  of  battle,  the  additional 
frontage  woukl  increase  the  space  to  "245  square  yards  per  man.  The  for- 
mer estimate  gives  a  density  per  square  mile  of  17,020,  the  latter  12,043; 
and  these  are  the  figures  on  which  comparison  with  town  densities  ought 
to  be  instituted.  Hut  it  must  be  rtMnenibered  that  this  is  a  crowded  camp, 
such  as  would  only  bo  found  in  the  immediate  presence  of  the  enemy.  In 
more  permanent  quarters,  while  recuperating  or  wintering,  it  is  seldom 
that  the  density  would  be  so  great. 

While  statistics  show  that  disease  and  death  bear  a  relation  to  density 
in  cities,  there  is  little  occasion  to  lay  the  occurrence  of  epidemic  disease 
on  the  mere  fact  of  crowding  their  superficies  to  this  extent.  The  city  of 
Portland,  Maine,  with  its  l,CtiO  acres  and  3S,0(»0  inhabitants,  has  a  density 
per  square  mile  of  I4.fjl2.  It  is  favorably  situated  in  a  hygienic  poitit  of 
%*iew,  being  cut  off  by  the  sea  on  three  sides  from  other  communities,  with 
an  elevated  site,  good  drainage,  dry  subsoil,  and  pure  water-siipjily.  Its 
diseases,  outside  of  those  from  climatic  influences  and  iinlividual  cachexies, 
must  be  imported  or  depend  on  inefficient  police,  errors  of  alimentation, 
or  local  crowd-poisoning  in  tenements.  So,  in  the  divisions  supposed,  if 
camped  on  such  a  site  as  Portland  promontory,  their  freedom  from  disease 
ought  to  depend  on  exchisir-n  of  infection  from  without,  protection  from 
climatic  influences,  eiBcient  superintendence  of  commissariat  supplies,  dis- 
posal of  excreta  to  prevent  contamination  of  soil  and  water,  and  hygietiio 
fiuperA'ision  to  counteract  the  tendency  to  localized  crowding  or  faulty 
aheltering. 

There  is  nothing  in  the  fact  that  from  ten  to  twenty  thousand  men 
t.re  aggregated  on  the  square  mile  to  imply  the  existence  of  disease  in 
the  camp,  any  more  than  in  the  city  ;  only  tliat  increased  vigilance  is 
needful  in  the  former  to  counterbalance  tin*  lack  of  sewerage.  Instances 
are  numerous  in  the  history  of  armies,  and  in  the  writer's  personal  ex- 
perience as  Medical  rnsjiector  of  the  Second  Army  Corps,  where  veteran 
regiments  have  camped  on  favorable  sites  during  their  five  or  six  months 
of  winter  quarters,  with  tlu^  sick  list  a  blank  hut  for  trivial  cases  of  acci- 
dental injury  and  climatic  or  dietetic  disease. 

Density  of  population  to  the  extent  existing  in  military  camps  has  no 
direct  causative  influence  on  the  inception  of  disease.  There  seems  to  be 
a  tendency  to  confuse  the  primary  crowding — if  it  can  \ye  said  to  exist — 
with   the   secondary  contaminations,  and  to  view  the  preventable  evils 
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springing  from   the  IaII^t  ra  tKn  tncvitnble  con»eqQ«nc><0  of  iIks  fonopr. 

But  the  dieltnction  is  n  practical  one,  for  tyn  it  hing-(>«  the  wholr  wiSJMit 
of  military  fiygieuej  its  uiiticrljing  jiriiiriplc  being  Iho  piweniAbilitv  of 

camp  diseases- 
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The  selection  o(  the  cainp*sjte  is  nt^rlmpa  iIjc  most  importAM  point  in 
military  hygioue,  although  it  is  ,  to  asftign  impnrranro  to  »fiy  nite 

circumstance  where  each   is  esst  n  its  partiouJar  way.     All  poitiU 

bearing  on  tho  hygiene  of  camps  i  >(  monu'nt,  as  thi*  Rtfnngth  of  «!! 
parts  of  a  lirto  of  battle  are  esscnti  o  itn  intpgnty.  Th«  cantp  U  sur- 
rounded by  enemies  in  the  form  of  ai  ™&c,  and  a  brfuk  in  tho  line  of  iti 
hygiene,  whether  on  tlio  front  guardt  by  alimentatii.m,  *ljrUrr,  arWijnn 
of  site,  water-supply,  general  or  personal  police,  is  dtdaaln>tis  la  On? 
whole.  But  the  site  has  this  importnnee,  that,  in  the  event  of  its  in^n- 
brity,  no  amount  of  eare  in  tho  sanitary  govommf^nt  can  protect  from 
evil  consequences.     Disease  may  bo  lessoned,  but  cannot  be  prevented. 

"AVoodf  water,  and  grass"  are  the  requisites  of  a  camp-ground,  in  the 
language  of  the  militarv  officer  ;  but  the  bvgienist  has  in  fiddilion  a  itiu€ 
qua  non — dryness  of  soil — whieh  must  be  given  up  only  in  thr  faec  of  tho 
most  imperative  military  necessity,  W(?re  the  maxim  ch«ng<-*d  to  **»  dry 
soil  and  neighborhood,"  with  the  other  requisites  qualifying  it,  th<*  sick- 
rate  of  camjis  would  be  materially  lessened.  Statistics  are  una^-niluMo  lo 
sustain  this  fitatcment,  as  the  noxioua  elTects  of  dampness  in  site  cannot 
be  .separated  from  those  of  dampness  as  a  climatic  condition  ;  but  tthrii 
it  is  remembered  that  all  malarial  disease  depend*  for  cause  on  moi^tui'O 
in  the  soil  of  camp  and  its  vicinityj  the  importance  of  dryness  can  l«« 
appreciated. 

I'nfortnuatnlvj  the  choice  of  site  on  active  scr\'icc  is  often  narrowed 
down  to  a  nvdlity.  Expeditionary  columna  mitat  encamp  near  therir  Hnr 
of  nuinh,  no  matter  what  tlie  eharaeter  of  their  campiug-groiiud.  Tlwy 
must  camp  ru'wr  water,  and,  in  our  southern  territories  esperinllv,  it  frc* 
(juently  iuip]iena  that  proximity  to  water  and  exposure  to  niulnria  arr^ 
synonyriious  terms.  Again,  a  swamp  on  the  line  of  batth"*  or  aroutid  a 
Ix'sieged  city,  if  passable  to  troops,  must  be  guarded  ad  carefully  as  the 
most  heallhrul  ground.  Vet  in  these  oases  the  driest  site  consistent 
with  military  necessity  must  be  selected  for  the  establishment  of  cam|j. 

But,  in  tile  formation  oE  camps  for  the  organizatinti  or  reeiiperation  of 
troops,  or  for  tlu-ir  pnsstve  oreujintian,  as  iri  winter  quarters,  the 
and  dry  vicinity  ought  to  be  considered  imperative. . 

Moist  soils,  under  their  most  favorable  aspect,  induce  catarrhi 
sioK,  and  other  internal  inflammations,  develop  phthisical  and  rh< 
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tendencies,  and,  hy  depressing  tlio  vitiility  of  the  system,  render  it  an 
easier  proy  to  other  morbific  agencies.  But  it  is  too  often  the  case  that 
moisture  in  the  soil  gives  rise  to  directly  poisonous  emanations. 

The  soil  consists,  in  general  terms,  of  certain  rocks,  supporting'  layers 
of  their  detritus,  and  covered  over  by  a  surface  more  or  less  thick  of  this 
same  detritus  commingled  with  the  remains  of  previous  generations  of 
vegetahic  life.  These  organic  matters,  by  the  agency  of  the  heat,  air  and 
moisture,  wliich  permeate  the  soil,  undergo  fermentative  changes,  wliich 
eventuate  in  the  resolution  of  their  complex  principles  into  sucli  simpler 
forms  as  carbonic  acid  and  aninionia  needful  for  tlie  sustenance  of  exist* 
ing  life.  So  nature  completes  her  round,  evolving  from  the  dead  tissues 
of  former  generations  the  pabulum  of  the  living  present. 

Vegetation  is  luxuriant  not  in  proportion  to  the  organic  matter  in  the 
soil,  hut  to  tho  activity  of  the  fermentative  changes  taking  place  in  it. 
There  are  arid  plains  in  the  "West,  barren  but  for  scattered  sage-brush 
and  an  occasional  cactus,  which  are  rich  in  organic  remains,  and  reqtiire 
only  moisture  to  transform  them  into  fertile  fields.  Ten  years  ago  the 
fertile  settlement  of  Phonix,  in  Central  Arizona,  was  fonned  on  such  a 
plain,  by  turning  the  waters  of  Salt  River  into  one  of  the  old  Aztec 
ditches  and  flooding  the  country. 

Air  is  constarttly  present  in  the  interstices  of  tho  soil.  Heat  and 
moisture  are  climatic  or  local  accidents  which  may  or  may  not  cnincidi*  in 
a  given  locality.  Moisture  may  be  present,  but  without  a  certain  tempera- 
ture there  is  no  great  development  of  vegetable  life.  Heat,  in  like  man* 
ncr,  may  be  |)resent,  but  without  moisture  there  is  no  fermentation. 

The  cltanges  which  take  place  in  the  organic  matter  are  insulhciently 
studied,  but  among  the  products  is  one  which  is  recognized  as  malaria. 
Its  effects  are  familiar,  and  many  of  its  habits  so  well  understood  that  we 
have  argument  for  receiving  it  as  a  gaseous  or  vaporous  body  evolved 
from  the  soil,  or,  if  solid,  so  minutely  divided  that  its  particles  are  readily 
carried  upward  by  the  ascensional  force  of  evaporation.  The  living  vege- 
tation has  nothing  to  do  with  its  production  or  evolution,  but  would  rather 
seem  to  be  concerned  in  its  dcstructirn.  Indeed,  it  scarcely  appears  to  bo 
advancing  beyond  the  wiirnint  of  well  known  facts  to  regard  nuiUiria  as  an 
ultimate  product  in  tho  series  of  changes  going  on  in  the  soil — using  tho 
word  ultimate  as  classifying  it  with  carbonic  acid  and  ammonia,  and  indi- 
cating its  competency  to  take  part,  like  them,  in  tho  elaboration  of  new 
vegetable  tissue.  Before  this  can  be  Hfhiiitt*'d  as  fact  wo  must  know 
much  more  of  the  chemistry  of  soils  and  the  pfiysiology  of  x'egotiihle  life. 
But,  in  the  meantime,  it  serves  as  a  ronvenient  platform  on  which  to 
arrange  the  apparent  vagaries  of  malaria,  enabling  us  to  refer  the  ques- 
tion of  moist  soils  to  a  single  principle  instead  of  to  an  aggregation  of 
observed  farts. 

By  viewing  maiana  as  an  element  in  the  nutrition  of  plant-life,  ex- 
haled from  the  soil  and  absorbed  V>y  the  myriad  pores  (stomata)  which 
leaves  present,  mostly  on  their  under  surface,  we  have  an  explanation  of 
the  luxuriant  vegetation  which  usually  indicates  its  liabitat.     During  the 
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day,  under  the  stimulus  r>f  lij^ht  and  Kcat^  vc^gvrtftblr  natritimt  In  &(^re^ 
carbon  ia  fixptl^  oxygen  thrown  ulT,  Jifui  maUrva  ah»orl>etl  to  »et  it*  fmjt  in  , 
the  orgaiiiMtn*  Ilenoo  tli«  eiiniinirutivi?  ftt*tHiom  fmm  malAnAl  poiwonhti* 
conferred  by  aunlight.  Durin^f  tho  ni^bt,  on  tha  oontrury,  tUe  pUiit 
sleeps,  Us  nutritive  funt'tiun-s  uro  nt  &  vtandntlll^  nnd  the  uiijitMMarbctl 
malaria  i-ttv^^i^pa  tho  folin^i^o  in  a  rich  vajjur  until  tho  utorning-  eun  iiWM^| 
up  tho  orgMnisin  to  profit  by  it. 

On  tho  JHAoio  principto  in  vxplaim^d  Iho  prorft]cn««  of  (itseaso  duHn^ 
hot  and  tlry  summors  aft»ir  rainy  «priripa,  tin?  Wvea  becoming  d«>vitAicsied, 
more  or  U<f,s  de^iccatod,  etoniata  »hui,  und  abj^orpUon  interfered  u-itK  So 
also  tho  [ifindcmura  which  Imvo  jilwnys  coini'idrd  with  Jn>t  yc^rs  fulJowing 
on  unusuiilly  wrt  &<.ia8uiis,  (lumlti-  miuI  inundntiona. 

Coasts  linbln  t"  i*vrrrtnw  fror.  loa  aro  fnund  to  bo  purnietons  friMn  ji 

the  dcstniL'lloij  at  tho   fr«sh-wiiU.,        mts*   which   vroiild  othfrvTiMk    liavc 
flourished  nnd  rcnderod  thorn  less  u       ^altf»y. 

Kiver-I>f>ttcj[n»  mv\  dclln*  hiivn  fr^  h  soil  thrown  iip,  hy  inundiUJcm,  lo  ' 
ferment  in  tho  sun,  without  a  auQ^oiei  ny  of  grciwitvg  fuliagQ  to  ttammil&to 
the  emanjiti*ni3. 

Ilonrr,  aWi,  barren  saiida  vith  underlying  tnoisturv  frtim  impermM- 
bility  of  siibj^eent  strittn  may  he  as  pernicious^  or  moro  so^  than  &  mnklr 
growings  sitt^ 

In  tcin}K?ratQ  ditnateis  and  ii:  TnounUin  VAlleys  an  unusuftl  Bainni^ 
hent  may  niu»iL?  Miueb  tnciroast!  in  the  drvetopment  of  nmlarJA   that  tbo  | 
indif^rnnuH  pi'uorfi   aro  iiisuffit^ient  for  ila  consumption.     Tbiaft,  wp  lum  | 
orcjisiouni  vitiitntiinm  bevond  the  usunl  limits  of  mHliirial  discns*» — (ot  the  ' 
limit  is  not  marked  by  latitude  or  altitude,  but  by  h  <iuG  prujH^rlton  be- 
tween <li compoMtion  and  living  vegetation. 

Thus,  al{*f>,  can  we  perceive  the  bearing  of  tillage  in  first  d^volfipinjr, 
and  after  a  time  destroying  the  malarial  i^ison,  Cuitivatioti  r<^i|uir4*%  m 
the  first  instaneo  the  destruction  of  tho  indigentjus  tloru,  which  is  accom-  ^^ 
panied  by  diffusion  of  th^  unabsorbed  emanations;  hul^  tn  its  perfection, 
it  implies  drainage  to  tlie  extont  that  beat  and  moifilnrc  will  b<^  pruaeoi 
only  in  tlii*  degree  necessary  to  produce  enough  of  thu  aliment  fnr  ih* 
growing  crop*  Vet,  even  where  cultivation  ia  well  advanced,  the  harvest' 
ing  period  is  liable  to  be  one  of  diMMtse;  and  itt  Ibcs  be^t  adjusted  lipids 
the  popuhir  voice  ha3  attached  a  baneful  influence  to  exposure  to  th«  i 
<*  night  jiir." 

Breaking  fresh  ^ound  is  dangcsrous  in  another  connection,  which  will 
be  discussed  hereafter.     (See  page  15^,) 

Wo  <iin  thuH  appreciate  the  maxims  laid  down  by  writers  on  military 
hygiene:  Avoid  the  neighborhood  of  marshes,  nver-bottoms,  overllow-nd 
lands,  dei'p  alluvium^  lands  subject  to  occasional  salt-water  inundation,  and 
sands,  however  barren  the  surface,  if  there  be  subjacent  water.     Gnuny  J 
surfacr-s  are  usually  accepted  as  good  camping-grounds.     The  elini 
is  snijili  during  tbe  night,  lies  low,  and  is  completely  absorbed  in  t 
morning.     Were  the  emanation  greater  than  is  sufficient  for  th« 
other  and  more  luxuriant  plants  would  be  growing  on  the  soil.     I 
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plants  are  denounced  as  indicating  dangerous  ground,  for  the  larger  sur- 
face greenery  indicates  increased  evolution,  which  has  to  rise  higher  before 
reaching  the  absorbing  surface.  And  moreover,  camp  camiot  be  estab- 
lished without  cutting  a  way  many  of  the  shrubs,  thus  diffusing  emana- 
tions which  they  would  have  assimilated. 

On  this  principle  also  we  can  perceive  the  utility  of  the  belt  of  trees  in 
protecting  from  malarious  influences — the  willows  am]  cottonwoods  of 
our  western  streams,  and  the  usefulness  of  such  rapid  r/rowers  as  the 
eucalyptus  globulus,  the  thistle,  and  the  suntlower. 

Moisture  in  the  soil  in  its  larger  aspect  depends  on  the  annual  rainfall 
of  the  section  of  the  country,  but,  as  restricted  to  the  local  fjuestion  of 
camp-sitea,  it  is  determined  by  configuration  of  surface,  and  the  greatoror 
lesser  permeability  of  the  superficial  layers  and  subjacent  rocks.  Rain 
falling  on  an  impermeable  surface  must  run  from  it  into  the  main  water- 
courses, or  lie  stagnant,  according  to  the  surface  configuration.  On  the 
other  hand,  if  the  soil  is  porous,  more  or  less  water  will  sink  until  it  readies 
the  surface  of  an  unabsorbing  layer,  where  it  will  run  off  to  lower  it-vels, 
or  lie  stagnant,  according  to  the  configuration  of  its  surface.  Sufficient 
inciinatiun  to  carry  off  surface  water  in  therefore  the  first  thing  to  be 
looked  for — the  more  so  as  in  general  the  ineline  of  underlying  rocks  is 
indicated  by  that  of  their  superficial  covering. 

From  what  has  been  said  it  may  be  inferred  that,  in  directing  attention 
to  the  soil  itself,  porosity  should  be  sought,  with  the  bed-rock  at  suthcient 
depth  to  prevent  the  water  upheld  by  it  from  in6ucncing  the  surface 
layers  by  capillarity  of  substance. 

The  retentive  surfaces  are  clay  soils,  marls,  and  hntnus;  the  porous, 
gravel  and  sands.  The  retentive  strata  arc  days  and  the  harder  rocks; 
the  porous,  sandstone  and  chalk. 

Jlence  the  coldness  of  clayey  soils — the  probable  malaria  of  the  hu- 
mus— the  objection  to  plains,  especially  if  argillaceous  or  in  moist  cli- 
mates— the  salubrity  of  our  western  gravelly  levels  with  their  dry 
dimate  and  unfathomable  bed-rock.  Hence,  also,  the  objection  to  roll- 
ing ground,  unless  the  hollows  contain  the  radicles  of  a  stream  with  a 
good  outfall — the  salubrity  of  sands  where  the  bed-rock  is  deej),  and 
their  insalubrity  where  they  border  w^atcrcoucses  or  overlie  them,  as  hap- 
pens in  the  sinks  of  some  of  our  western  streams. 

But  dryness  of  soil  is  never  determined  by  the  application  of  instances 
to  the  case  in  question.  Its  desiderata  ore  a  good  surface  drainage,  a 
porous  soil,  and  a  deep  bed-rock.  Tliese  can  usually  bo  discovered  by  a 
general  survey  of  the  ground;  but  if  doubt  exists  concerning  the  last, 
a  few  men  with  jiickaxcs  and  spades  can  speedily  settle  it. 

There  are  other  points  which  cnttT  into  the  consideration  of  camp-sites. 
Advantage  in  cold  climates  nwist  bo  taken  of  hills  and  woods  as  protection 
against  wintry  winds;  in  hot  climates,  of  wouds  for  sliade,  if  not  so  dense 
as  to  interfere  with  ventilation.  Prevailing  winds  must  bo  observed,  in 
order  that  wo  may  place  the  camp  to  windward  of  suspicious  swamps  and 
rich  alluvial  grounds.     In  the  mountain  districts  of  the  southern  territories 
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tho  niglitlyhrftcxo  from  liill  to  j:>la.m  muat  be  ivmMnb«ro4  in  its  Wmring-oa 
the  liealllifuIneAd  of  Kitefl.     dhfiorift  &r«  hot  in  (he  da/,  oppnwMvo  at  nigfa-» 
hy  radiuiiim  frutii  ln^Atrd  rcx^kii^  Ami  liable  tu  inujidbtioo  from  raitt*olo«Mli :; 
on  tho  mnniiUiiiis.     Thn  r«6vL*tcrI  ^lurv  from  tmnd  ami  rock«  is  otiea  ditt-  < 

trossin^r  tu  ihvuirw^twtd  jiroti^ction  »ln>nl(i  Wfrouj;ht  frrjin  It.  Adatty sito 
combiiUM!  with  g\aTi>  is  hurtful  to  the  i-yrji,  nml,  what  is  wor»*»,  it  rwntlrra 
tho  best  f]ibcip1itiutl  troojjsi  ciirtik'tHi  of  iUeir  pttmun&l  pctHoo  atid  vreftkenft  the 
hygicnir  guvpmmont.  Old  ranip-gmundB  nhould  bo  arotdc^d,  not  nlono 
oil  arco  .'It  of  i.'otitnmiimtion  of  »oil  and  dangt^rof  infrction  from  previoui 
occupantis^  but  nUo  by  rc^aHon  of  ih«  Alihy  condition  iit  whtob  suob  «Ce4. 
aro  usuiilly  left.  Thrro  aro  mo-ny  placrs  nii  tmvcUttd  FO«d»  ici  tho  terri- 
tories whori>th^s  vicinity  of  th<j  --^-  ~ttl«r  hita  biwn  so  frequontly  cmtiip«td 
on  by  piisBiiig  tnwips  and  emip  hat  tho  dinoomfort,  to  wiy  tho  Inaat, 

of  ciiuipiiiix  on  aiL  t*ld  cjjimpT^ruunu        n  be  fully  apprewiatod. 

The  Itirtur(ic«o  of  Of  dr*"  aite  and        g^hborhood  for  caitifia,  a«  br«niij*un 
llie  heiiUli  of  th«lr  oocipant*,  run      ■nrcniy  ^>o  nxprossinl  ui  ttKJ  MroiifT 
lHn<^iiiij,«-«-p      It  JH  illiiiiitfuttnt  ut  t^very  ti  rri  hi  xUt*  nvrv'we  of  (ho  mf^dical  >.Ji-  , 
viTH  of  niir  urmy,  if  illuatmijod  wrrr  w«.nlod  of  what  tho  history  of  «v«iy  i| 
army  fuiiiiiihos  a  rt*ct>rd,     A  Vmninan  river  gAv^  ii*  namo  to  tlic  (nv^r  > 
which  tho  Army  of  tho  Potomac  eotitmolcd  on  its  bank^. 

I  )unni(  our  Wttr^  dry  cumpii,  evi*ii  on  t'jtpoaod  Mt«a,  tunicMJ  out  robust  and  ' 
liigh-spiriti^t  mun,  wlulo  in  th»  hollnwa  tbr  tnwps  secmrd  to  ho  wrightrd 
down   by  tho  nuid  which  ndhored  to  ihcm,  wU  dcsiro  to  look  smart  am! 
HiildiiM'ly  having  vivni^hed  long  bL^foro  tho  dunipnos«  or  malaria  wtnt  thcin 
IUhI  to  Hur^eon*s  u&ll,  and  then  to  the  j;^onorat  hospitals  in  tho  ro«r. 

Since  efit^  Wftrj  ramps  have  boen  rslabU^htnl  in  the  AVost  on  favorable 
ftil)  ^*,  and  our  nunliml  ofiicers  have  scon   their  ijarnsons  in  perfect  health  | 
iinlil  Hcniiiid^  oolunni!*  hnve  returnod  with  constantly  refurring^  intermit- 

(,,,,tH,  i (rMf^t*id  in  iho  damp  and  fnalnrious  catnps  impos<?d  on  them  by  ,, 

(III!  inililjirv  nncfssity  of  following  the  trail  of  hostib  Inrlians,  i 

I '('rlmliH  nvi'H  a  more  cominon  cxporlciieo  has  ht-iMi   thnt  of  comhating" 
(IJMcaMn  in  cairipH  which  should   never  have  been  established*      iJtia  of  the 
iiiiimI  nolnworthy  raeieB  of  tbc^  kind  was  brought  officially  to  the  notico  ot  i 
it  )•  wiif'T'  i'*   l!^'**^*  '^y  *"  order  to  procood  to  Camp  Grant,  Arixona^ — %\ 
■(  .  Mr'h'clcd  I  wo  yvnrs  before  by  California  voluntf?ers — and  report  on  the 
.„.M  ol*  iM   MiHaliibrity.      During  thut  yoar  there  had  been  1^735  c&»rft  | 
\^^^^^^\  ((i*'*"*"  taken  on  siek-report   in  a  strength  of  21.^  mon,'  or, 
^  ,,„r  ihoiu^aiid  of  moan  stron;r(h.     Tho  post  was  found  to  b« 
'     III  I   „(  ,„|   II  kiiol!  which  projeett'd  into  ft  nvpr-\'aJley-     In  front,  the, 
'  "  *        ii     »,  iir  loui"  rriih^s  wide,  stretched  away  in  tho  distance,  bounded  j 
^  !  .  I,,  |,y  high   lands  and  dotted  with  swamps  and  monissea.      In  ^ 

'  '^  '      "       ,4iinu^'*vbiit  wbnilar  viow.     On  the  ri^ht,  tJie  strenm^San  Pedro  ' 
^'■^^   ^*'  I        „|^  iiMUJilIy  ^vell  eoTifined  by  its  banks,  but  overflowing  at  ^ 

^\^^'^      "  "'  '  |)„  (ho  icft,  a  tributary — the  Aravipa— emerge*'  "'" 

.  ^  i,i,>\  .n't*'*''""' 
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rocky  ca5nn  and  became  lost  in  crossing  the  San  Pedro  bottom,  except 
durinj^  the  rainy  season,  when,  swollen  to  an  impassable  torrent  and 
spreadiiij^  over  half  a  mile  of  shallow  front,  it  effected  a  junction  with  the 
main  stream  at  the  base  of  the  cunip-site.  No  more  unhealthy  locality 
could  well  be  found  among  the  many  malarious  valleys  of  Arizona.  The 
site  was  dry  and  well  drained,  but  its  neighborhood  condemned  it.  It  is 
to  be  presumed  no  medical  officer  was  consulted  Ju  the  establishment  of 
this  {>ost.  Although  recommended  to  be  abandoni^d  in  180S,  it  was  not 
until  1873  that  the  garrison  was  moved  to  a  new  and  healthier  location. 

Much  has  been  done  in  this  country,  since  the  Ue]iort  on  iiarrucks  and 
Hospitals  was  published  in  IH?Oj  to  improve  the  sanitary  condition  of  the 
tnxips;  hut  investigation  woid'l  fieem  to  indicate  the  decreasing  sick-rate 
as  mainly  owing  to  the  abandonment  of  such  sites.  In  fact,  no  better 
argument  for  care  in  the  selection  of  site  could  be  brought  forward  than 
the  ratio  of  sink  per  tl»ousand  of  strength  as  given  by  the  Surgoon-CIen- 
eral  in  liis  Annual  Reports,  although  it  must  be  remembered  tliat  tho 
record  involves  attention  to  other  hygienic  considerations: 

Year  1807:  Cases  per  thousand 3,716 

"  18G8:  "  "         2.028 

"  18(i9:  «  "         2,320 

"  1870:  "  "         1,855 

"  1871:  "  "         1,803 

"  1872:  "  "         ],G71 

"  1873:  "  "         l,r,06 

"  1874:  "  "         1,514 

«  1875:  "  "          1,120 

««  1870:  "  "         1,400 

«  1877:  "  "         1,482 

«  1878:  «  •'         1,270 

In  1873-'74,  tins  last  year  of  wliich  iUc  records  liave  Imhmi  published,' 
the  most  unhealthy  of  the  occupied  stations  in  our  service  were  tliu  fui- 
lowing: 

Little  Rock,  Ark.,  giving  1,809  of  malarial  cases  per  1,000  strength. 

Fort  Foole,  Md.,"  "       1,738     " 

Baton  Kouge,  La.,  "       1,468     " 

Fort  Gibson.  Ch.  Na..  "       1,110     «  **  "  " 

FortWadsworth,  N.V.H.,      "         916     "  "  «  « 

At  Little  Rock  the  site  is  elevated  and  inclined,  with  sandstone  un- 
derlying the  light  and  porous  superficial  stratum;  but  tho  alluvial  lands 
of  the  Arkansas  River  furnish  the  materies  morbi. 

»  In  Circular  No.  8,  S.-O.  0.,  Waahingrton,  D.  C  .  187.';. 

■  While  thia  article  was  beioft  penned,  the  garrison  was  withdrawn  from  Fort  Foote, 
Md.  — an  illiutration  of  the  gradual  woedio^  oat  of  malarial  diseases  from  our  array  by 
abaijdoning  tbu  diuig^eroun  sites. 


i^t>  UTGIEKS   OF   CAHFS. 

Fort  Foote  is  on  a  bluff,  one  hundred  feet  above  the  Potomac  level,  but 
a  marsh  four  hundred  yards  wide  on  the  reservation  in  rear  of  the  post 
occasions  the  sick-rate.  So,  at  Baton  Rouge,  the  fault  lies  with  a  bayou 
emptying  into  the  Mississippi  two  hundred  yards  above  the  site. 

Fort  Gibson  owes  its  fevers  to  the  annual  flooding  of  the  Grand  River 
bottom-lands,  the  post  occupying  a  dry  and  well-drained  site.  While,  on 
the  other  hand,  at  M^adsworth  the  site  itself  is  in  fault.  The  reservation 
consists  of  irregular  ground,  the  hollows  of  which  being  without  outlet, 
form  marshes  or  stagnant  pools. 


SECTION  III. 

ON  COMPANY  ABEAS  AND  QUARTEBS. 

In  examining  the  internal  construction  of  camps  little  attention  need 
be  paid  to  the  area  and  housing  of  oflicers,  as,  if  overcrowding  exist 
anionrr  tliem,  it  must  be  present  to  a  greater  extent  among  their  men. 
The  interest  centres  in  tlie  company  areas  and  the  arrangements  and 
character  of  the  habitations  of  the  enlisted  men. 

The  company  area  is  the  ground  covered  by  the  street  and  the  com- 
pany quarters,  without  including  any  of  tlie  unoccupied  spaces  between 
the  latter  and  the  sinks  in  front,  the  kitchens  in  rear,  and  the  adjacent 
rojifinicnts  on  the  right  and  left.  This  gives  each  of  fifty-two  men  belong- 
ing to  the  company — for  two  arc  usually  on  duty  at  tiie  kitchens — from 
7.5  in  the  condensed  to  11.3  square  yards  in  the  full-fronted  camp,  a 
space  somewhat  greater  than  has  been  recorded  as  the  British  allowance. 

But,  while  this  area  varies  with  variations  in  the  width  of  streets,  the 
ground  available  for  tlie  erection  of  tents  or  shelters  remains  the  same. 
In  the  plan  given  in  Fig.  I.,  which  is  modelled  on  the  best  laid-out 
camj>s  of  our  service,  it  is  set  down  at  six  yards  front  per  company,  with 
a  depth  of  thirty-nine  yards.  The  .sufficiency  of  this  space  depends  on 
the  manner  of  its  occupation.  If  the  n»en  lie  down  wrapped  in  their 
blankets,  as  in  bivouac,  each  on  the  four  and  a  half  yards  which  the  area 
permits  him,  there  is  ample  space  for  free  circulation  of  air.  But  if  they 
are  grouped  in  squads,  and  covered  with  a  bell-tent  as  with  a  bell-glass,  a 
most  uniiealthy  condition  mat  exist  within,  while  without  there  may  be 
spare  enougli  for  thorough  ventilation. 

Thus,  crowding  in  an  army  practically  depends  on  the  system  of  aggre- 
gating the  men  into  squads,  and  on  the  character  of  the  shelter  which  the 
squad  is  required  to  inhabit.  Tlie  larger  the  squad  and  the  smaller  the 
superficies  allowed  it  under  shelter,  tlu^  greater  the  danger  of  the  manifes* 
tation  of  crowd-poisoning  ;  the  suialler  the  squad  and  the  larger  the  area, 
the  less  danirer. 
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Yet,  in  tenting  their  armies,  g-ovornments  seem  to  have  overlooked 
this,  in  these  times,  hyg"ienic  axiom.  Tents  art?  furnish»*(l  to  hold  from 
fifteen  to  twenty-Rvo  or  more  men,  in  which  the  occupants,  closely  ooverinjr 
the  enclosed  area,  lie  shoulder  to  shoulder  during  the  night,  breathing  and 
rebreathing  the  deoxygenated  air  and  the  humid  and  morbific  emanations 
from  each  other's  lungs  and  skin.  What  matter,  in  such  case,  whether 
the  tent  be  separated  from  its  neighbors  I)y  one  diameter,  or  by  a  diame* 
ter  and  a  half,  as  reconuneiided  by  tlm  English  Sanitary  Commissioners?' 
The  evil  is  within,  and  tntt  without.  No  nuitter  how  thorough  the  venti- 
lation of  the  streets  and  intervals  of  camp,  there  must  be  disease  within 
its  lines  on  account  of  this  local  overcrowding  ;  nor  will  the  best  system 
of  tent-vontilation  prove  a  safeguard  while  tlie  men  are  so  closely  packed. 
Disease  is  proportioned  to  density.  AVhat  has  been  proved  of  the  square 
mile  under  the  canopy  of  heaven  must  surely  hold  good  of  the  square  foot 
under  canvas. 

The  material  of  which  tents  are  made  in  our  service  is  cotton  duok. 
f-inen  tents  were  issued  to  a  small  extent  during  the  war,  but  did  not  give 
«atisfaction  ;  the  texture,  in  rainy  weather,  instead  of  shedding  water  liko 
the  cotton,  became  saturated  and  leaky. 

The  regulation  tents  at  prcspTit  furnished  by  the  Quartermaster's  De- 
partment are  the  hospital,  officers'  wall,  and  common  tents.  Sheltei> 
tents,  which  are  issued  to  troops  in  the  Held,  are  not  regarded  as  tent- 
allowance,  but  as  means  to  enable  officers  and  men  to  bivouac  while  on 
Active  campaign,  or  on  the  march  with  deficient  transportation. 

The  hospital-tent  is  a  rectangular  wall  tent,  with  a  fly  or  extra  roof.  It 
is  14  feet  long^  15  wide,  11  to  the  ridge,  the  wall  being  4.5  feet  high.  Such 
■a  tent,  the  Regulations  say,  "  will  accommodate  8  to  10  persons  comforta- 
bly." In  practice,  however,  during  our  civil  war,  the  lesser  number  was 
seldom  exceeded,  or  indeetl  reached,  except  during  battle  emergencies  ; 
in  fact,  medical  officers  wore  inclined  to  look  upon  six  as  the  proper  number 
of  patients  for  this  tent,  to  each  of  whom  it  affords  35  .square  feet  atid  233 
feet  of  air-space.  Around  the  lower  etJge  of  the  wall  is  a  strip  of  canvas 
(sod-cloth),  which  project.s  inward,  lying  on  the  soil,  and  prevents  air  from 
blowing  in  between  the  ground  and  the  wall-edge.  The  entrance  is  a  per- 
pendicular cut  in  the  centre  of  its  front,  which  admits  of  each  half  being 
thrown  back  to  expose  the  interior.  When  closed  it  is  guarded  by  a 
double  lapel,  which  can  bo  securely  tied  by  strong  tapes.  The  rear  wail 
IS  cut  and  lapclled  in  tike  manner,  .ho  that  two  tents  can  be  joined  and 
thrown  into  one  ward,  with  a  continuous  covering  or  roof.  The  wall  can 
be  looped  up  in  pleasant  weather  for  ventilation.  Of  late  yeara  it  has 
.seldom  been  put  to  use,  as  scouting  parties  in  the  Indian  country  travel 
witli  as  little  baggage  as  possible  ;  wound<^d  ami  sick  are  sent  to  the 
nearest  post  for  treatment.  IJut  in  1S01-Vm  niaiiy  handsome  tent-hospitals 
were  seen  in  the  field,  especially  during  winter  quarters.  Canvas  hospi- 
tals of  similar  construction  have  been  u.sed  since  then  with  satisfactory 


*  Sanitaiy  Report  on  Barracks  and  HoniltVn  p.  tOO.  London.  1861. 
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results,  in  connection  with  the  Boston  City  HospitJtl,*  and  by  the  Ami 
loan  AmbuUnoe  diirinjr  th<»  nipirr  of  PariH.* 


Fig.  S.— OffioM*'  w&]l-tenL 

The  officers'  wall-tent,  Fig.  3,  is  9  feet  square,  with  a  height  to  lh« 
ridge  of  8  feet  4  inches,  3  feet  4  inches  of  which  form  the  wall ;  it  is  furj 
nished  with  a  tly.  One  is  allowed  to  each  captain,  and  one  to  the  twtf 
subaltern  officers  of  each  company.  To  ventilate  it^  the  sides  must  be  raiseiX' 
and  the  roof  cut  to  jiermit  efflux  of  air  between  it  and  the  fly.  v 

The  common  tent,  known  also  as  the  wedgf-  or  A-tent,  Fig.   4,  halt 
a  spread  of  8  feet  4  inches  at  the  ba.s(>.  and  a  height  and  length  of  6  fe<< 


Fio.  4.— The  common  tent  of  the  ITDit«d  States  service,  known  slao  ••  the  A-  or  we 
ah^>e<i  tc&L  ~  ] 

10  inches.  It  is  opened  and  shut  in  front,  as  the  hospital-tent,  and  has  ft 
aod-ctoth  to  prevent  entrance  of  air  below.  It  has  no  |)rovision  for  ven- 
tilation, and  as  there  is  no  fly,  the  roof  cannot  be  cut  witliout  expoj^ing  tho 
interior  to  tho  weather.     When  rendered  impervious  in  wet  weather  btj 


*  Dr.  Oowles  in  Boston  Med.  and  SaxK-  Journal,  July  S.  1874. 

*  Sanitary  Asflociatioos  dnring  the   Franco  German  War.    187(^'71,   VoL 
American  Ambulnnr<>.  Thrw.  W.  Evann,  Londun.  187il. 
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swelling  of  the  fibre  and  closure  of  the  nteshes,  the  only  entrance  or  exit 
for  air  is  between  the  closed  lapels  of  the  doorway. 

This  tent  is  intended  for  four  mounted  men  or  six  footmen.  Uut,  as  it 
only  encloses  a  superficies  of  57  foet,  it  is  to  be  presumed  that  some  edge- 
wise packing  must  be  effected  by  the  six  footmen,  toaftord  them  surface  re- 
pose while  enjoying  their  21.7,  or  rather  their  18.7  cubic  feet  each,  rnicti- 
callv  it  S4^emR  aretincment  iiiair-spuce  calculations  to  make  a  deduction  of 
three  feet  per  man  for  body  bulk,  but  in  such  a  case  as  this  the  point  merits 
remembrance.  A  letter  from  the  Quartemiaater-Genoral's  OHiee  to  the 
writer,  dated  October  S,  1878,  states  that  "  the  records  of  this  otticc  do  not 
bbow  by  whom  the  allowance  for  common  tents  was  fixed.'* 

The  reduction  of  the  s(]uad  from  higher  numbers  to  4  and  6  is  a  step 
in  the  right  direction,  but  its  value  is  lost  by  the  impaction  of  the  men. 
However,  Uiis  is  a  matter  which  is  faulty  only  on  paper,  as  practically  the 
tents  are  seldom  used.  Euch  company  draws  its  allowance  and  places  the 
tenta  in  the  barrack  store-room,  where  they  are  preserved  with  more  or 
less  care  until  the  command  is  ordered  on  field  service,  when  shelter-tents 
are  ilrawn  and  the  others  turned  over  to  the  post  or  depot  quarter- 
master. 

Were  this  tent  ventilated  by  a  couple  of  holes  near  the  ridge,  guarded 
by  flaps  which  could  be  looped  up  or  let  down  at  pleasure,  and  furnished 
at  the  rate  of  one  to  every  two  or  three  men,  it  would  be  useful  in  the 
summer  exercises  of  volunteer  militia,  as  it  affords  a  better  protection 
tiian  the  shelter-tent,  and  forms  a  more  showy  camp. 

Before,  and  occasionally  during  the  civil  war,  the  Sibley  tent  was  used 
by  our  troops.  This  was  a  conumi  tent,  18  feet  in  diameter  at  the  base 
and  13  feet  high,  supinirted  by  a  central  pole.  The  apex  of  the  cone  was 
i;ut  off,  forming  a  circular  aperture.  This  was  bounded  by  an  iron  ring  and 
slung  from  the  upper  end  of  the  pole  which  projected  through  it.  The 
pole  ended  below  in  a  tripod  which  permitted  the  tent,  by  a  simple  move- 
ment of  the  legs,  to  be  tightened  up  or  relaxed,  according  as  the  state  of 
the  weather  affected  the  canvas.  Ventilation  was  through  the  circular 
opening,  which,  during  rains,  was  covered  by  a  c<iwl.  This  tent  was  in- 
tended for  17  mounted  men  or  20  footmen;  to  each  of  the  tatter  it  gave 
12.7  feet  of  surface  and  55  feet  of  air-space. 

The  conical  tent  of  the  French  army  is  somewhat  similar;  but,  instead 
i)f  a  cowl,  the  aperture  at  tlu*  apex  has  a  wooden  cap  for  cover,  which  can 
be  raised  or  lowered  by  corresponding  movements  of  the  i>ole.  It  is,  ac- 
cording to  Morache,  0  metres  (1{).7  feet)  in  diameter  at  the  base,  3  metres 
(i».8  feet)  high,  and  has  a  capacity  of  30  cubic  metres  (1,059  cubic  feet), 
giving  19  square  and  Oli  cubic  feel  per  man  to  each  of  its  IG  occupants. 

The  regulation  infantry  tent  of  the  German  army  is  conical  also,  but 
has  a  wall  nearly  two  feet  high  at  the  base,  which  raises  the  cone  and 
gives  greater  freedom  of  movement  on  the  area. 

The  English  bell-tent  is  similar  to  the  last.  It  is  14  feet  in  diameter 
at  the  base  and  10  feet  high,  giving  12.S  square  and  42,S  cubic  feet  to  each 
uf  12  men;  but,  according  to  Parkes,  IG  and  18  men  have  been  crowded 
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into  it.     Ventilation  ib  attempted  by  a  few  holes  ne&r  the  apex,  but  they 


arc  o 
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two-polod  tent  with  rid^  and  fly.      It  is  'J1 


marquee 

feet  long,  lo  wide,  and  10  feet  3  inches  hi^h,  aceoniniudutin^  '20  cavalry- 
men or  *-i5  infantry.     To  the  latter  it  furnishes  So  rubic  fnct  i>er  man. 

Enough  has  been  said  concerning  the  character,  measurement,  and  oc- 
cupation  of  army-tents  to  show  how  valueless  is  the  discussion  of  squanr  ^| 
yards  per  man  which  the  company  areas  will  furnish,  while  the  men  arc 
ileprived  of  the  so  many  square  yards  which  they  inight  have,  by  beiiij; 
cooped  up  under  canvas  on  so  many  square  feet.     • 

Small  tents  diminish  the  risks  of  crowding  by  scattering  the  men  more 
equally  over  the  company  area.  Our  common  A-tent  gives  19  sqiuire  feet 
to  each  of  three  men;  the  conical  French  tent  is  a  little  more  lil>enU — 20.'* 
feet  to  each  of  fifteen.  Whether  there  would  ^»e  more  or  less  danger  ot 
crowd-poisoning  among  fifteen  men  in  the  French  tent,  or  among  the  saroir 
number  in  five  A-tents  pitched  at  proper  intervals  over  the  company  area, 
especially  if  the  same  effort  was  made  to  ventilate  the  iatter  as  is  manifest 
in  tlio  former,  is  u  question  which  no  medical  man  would  hesitate  in  an 
swcring.  Then  why  the  large  tents?  IJccause  the  men  are  more  under 
the  eye  of  authority  when  grouped  in  large  squads?  Increase  the  num- 
ber of  officers,  if  need  be,  but  separate  the  men.  Or  because  large  tent* 
are  more  economical  of  canvas  and  there  is  less  weight  per  man  to  be 
transported?  But  this  is  poor  economy.  If  there  is  n^ed  of  an  army  at 
all,  it  is  needful  to  preserve  every  soldier  at  his  maximum  development  of 
physique  and  morale. 

The  queHttoTi  of  transportation,  however,  limits  the  usefulness  ol  ihp 
best  of  tents.  In  active  operations  the  smaller  the  wagon-lrain  the  mone 
efficient  the  army.  Weeks  will  pass  in  war-times  without  a  ]>ossibilitv  of 
having  the  trains  near  the  line  of  battle,  except  in  small  detachments  for 
the  issue  of  rations  and  ammunition.  And  even  on  ordinary  route  marcb«a. 
with  unliniTtprt  transportation,  the  wagons  are  a  drag  upon  the  n\j?n,  re- 
<|uinng  hard  labor  for  the  repair  of  roads,  and  oftentimes  reaching  camp 
so  late  as  to  afford  the  command  little  opportunity  for  securing  comfort  in 
their  tents  during  the  iiijrht.  There  is  notliing  on  a  march  so  dispiritmg 
to  men  as  Itavini^  to  wait  in  wet  weather  for  the  arrival  ol  tlieir  trains. 

The  usefulness  of  tents  is  thus  narrowed  down  to  camps  of  more  or 
less  permanence  ;  to  camps  of  instruction  in  field  exercises  and  discipline 
in  times  of  peace,  and  during  war  to  the  fonnation  of  depOts  for  recruits, 
camps  of  organization,  siege-camps,  ami  winter  quarters  in  a  country  un- 
provided with  materials  for  housing  the  men.  But  in  all  these  cases 
there  is  no  military  nooessity  for  crowding  the  troops  into  the  customary 
large  tents. 

In  view  of  the  insalubrity  of  tent-life,  the  first  Napoleon  required  his 
armies  to  bivouac,  prcfnrring  rather  to  risk  climatic  exposures  than  the 
dangers  of  tent-occupution.  ^ 

In  dry  and  temperate  climates,  with  small  diurnal  ranges  of  tempera- 
ture, men  may  bivouac  without  danger.    Where  llio  nijjrhts  arc  hot  as  woll 
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as  the  days,  and  other  circumstances  favorable,  they  may  bivouac  vriih  ad- 
vantage. Inhabitunts  of  wami  climates  often  sleep  on  the  roofs  and 
verandas  of  their  houses.  But  in  rainy  weather,  in  cold  climates,  or  in 
warm  climatea  with  clear  skies  and  much  nocturnal  radiation,  shelters  are 
imperative.  I'nder  such  conditions,  only  on  the  eve  of  battle  must  the 
bivouac  be  permitted,  when  it  is  to  be  accepted  as  one  of  tht^  !lll/4^^is 
cf  war. 

During  the  years  186G  and  '67,  while  on  duty  in  Anzotia,  the  writer 
spent  the  greater  part  of  each  summer  and  uutunui  in  bivouac.  The  conj- 
mands  ranged  from  50  to  150  men.  At  no  time  was  their  strength  in  any 
way  impaired  by  exposure.  The  men  did  not  burden  themselves  with 
their  sheJter-tents,  finding  them  unnecessary  diiring  the  warm  nights,  and 
a  less  effectual  protee-tion  against  the  rays  of  the  sun  than  could  be  ex- 
temporized out  of  brush-wood  and  blankets,  if  the  camp  failed  to  provide 
a  clump  of  Cottonwood  or  sycamore.  Later  in  the  suasun,  when  dewa 
began  to  fall,  the  use  of  the  tent  was  resumed. 

The  modern  shelter-tent  is  the  invention  of  the  French  army  ifi  Al- 
geria. Each  soldier  was  funiishfd  with  a  ramp  brd-sac,  which  liad  an 
opening  at  one  t-nd,  into  which  he  first  packed  his  hay  or  straw,  and  then 
insinuated  himself  ;  but  protection  from  sun  during  the  day,  and  dews  at 
night,  being  more  needful  than  the  bed-sacs,  the  men  slit  them  open, 
fastened  two  together,  and  pitched  them  as  a  ridge-roofed  tent  opmi  at 
the  ends.  The  idea  was  approved,  and  pieces  of  canvas,  with  buttons  and 
corresponding  button-holes,  were  issued,  with  uprights  to  support,  and 
guy-ropes  or  stays  to  stretch  the  ridge  and  ensure  stability. 

Each  piece  of  the  regulation  French  tent,  as  given  by  Morache,  is  1.70 
by  1.60  metres  (5J  X  OJ  feet),  and  the  uprights  1.30  metres  (about  40 
inches). 

On  its  introduction  into  our  service  during  the  civil  war,  the  shelter- 
tent  immediately  became  popular  with  the  troops— in  part,  no  doubt,  to  the 
comparative  privacy  which  it  gave  to  individuals  by  breaking  up  tho 
large  tent-squad — a  point  of  no  small  importance  among  regiments  formed 
of  citizen  volunteers.  But  its  value  as  a  shelter  was  also  fully  appre- 
ciated, for  regular  soldiers,  accustomed  in  barracks  to  a  common  domu- 
tory,  were,  and  are  during  our  current  Indian  troubles,  as  well  pleased 
with  their  piece  of  shelter-tent  as  were  the  volunteers. 

Experience  in  its  use  showed  its  capabilities  not  only  as  a  temporary 
shelter  when  placed  upon  the  ground,  but  as  a  more  permanent  abode  in 
summer  camps  when  erected  over  brush-wood,  reed,  or  stockaded  walls,  or 
in  winter  over  the  more  solid  walls  of  a  rude  log-hut.  In  fact,  the  vet- 
eran soldier  came  to  regard  it  as  a  home,  and  to  have  a  s^nse  of  repose 
and  settledness  as  soon  as  it  was  pitched.  It  gave  him  a  lien  on  a  cer- 
tain piece  of  ground  which  he  could  not  otherwise  have  passessed.  This 
feeling  alone,  in  connection  with  the  shelter  afforded,  must  have  been 
powerful  as  a  preventive  of  disease.  But  our  indebtedness  to  the  shel- 
ter-tent doea  not  end  here.  It  scattered  the  men  on  the  company  area, 
and  permitted  them  to  breathe   a   purer  air.     Thus  were  they  relieved 
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fnim  tho  malaiAt!  an*]  debiUtiee  indaood  by  deficient  afiration  of  the  tb- 
Muoa  and  ixnperfoot  oliininatiori  of  worn-out  matenal — ctiIs  which,  while 
ftonouK  enough  in  ihemsolvrs,  aro  pronfs  to  ouhninate  in  a  condition  of 
■^Htuni  iuvorable  to  tht;  propagation  of  epidemtc  disease  on  tho  ictnjduc- 
lion  uf  ita  specific  germ. 


PlO.  9k— The  sboltFrtcnt. 

The  United  States  shelter-tent.  Fig.  5,  is  made  of  ootton-duck,  33^ 
inches  wide^  and  weighing  8  ounces  to  the  linear  yard.  K&vU  piece  U 
6  feet  0  inches  long  measured  along  the  foot  or  top,  and  5  fe«t  6  inch« 
wide  measured  along  the  seam.  It  has  nine  '  galvanized  or  xinc  buttons 
in  tt  liim  parallel  to,  and  four  inches  from  the  upper  edge,  plactsi  at  in- 
tor\'als  of  eight  inches  from  oentre  to  centre,  the  extreme  buttons  beini^ 
nno  inch  from  the  side  edges  or  ends.  It  has  also  seven  buttons  parallel 
tOp  and  four  inches  from  each  side  odgo,  with  eight-inch  intervftJs  between, 
and  the  lower  button  of  the  row  three  inches  from  tho  lower  edge.  It  is 
furiiiMhod  with  button,-holG3,  twenty-throe  in  number,  along  the  upper 
Ami  nido  edges,  at  half  an  inch  distance  from  the  edge,  and  correspond- 
ing in  position  to  tho  buttons  on  any  other  pioco.  The  lower  e<ige  i» 
provided  with  three  loops,  one  at  each  comer,  and  one  at  the  foot  of  th« 
■cam,  by  which  the  edge  may  be  peggotl  to  the  ground.  The  pole  and 
rop"  hoIi'S  aro  so  placed  as  to  correspond  when  any  two  pieces  are  joinod 
logr-thor.  Pegs  and  uprights  are  also  issued  as  part  of  the  tent,  but  tho 
Iroop*  n<iver  C4irry  them,  relying  on  the  camp-ground  or  its  neighborhood 
in  fiiruinh  thfMii.     Each  piece  weighs  2  pounds  G  ounces. 

Atf  UMUiilly  carried  by  the  infantry  soldier,  tho  piece  of  tent  is  rolled 
IvMh  thn  blutikot  into  a  long  cylinder,  which  is  slung  from  the  shoulder  to 
fhl>  (ippfwlto  hip,  whorotho  ends  arc  tied  together  by  the  guy-rope. 

Tliii  two  piecoH  when  joined  form  a  sheet  5  feet  6  inches  long  by  10 
fwirl  I)  Im"Imis  wide,  four  inches  being  lost  from  tho  width  by  tho  overUp 
Im  l/Mlliffilng.  When  pitched  on  uprights  varying  from  45  to  50  inches, 
thi'7  ii\¥»  a  Rproad  at  the  base  of  0.33  to  733  feet,  providing  &  covered 
nit'tt  iif  17  I"  *Mi  font  for  each  of  tho  two  men. 

TIlH  liilH'iMM  and  button-holes  along  the  side  edges  admit  of  the  junction 
ut  i^ti  *tf  IMom  lents  into  one,  to  contain  as  many  men  as  have  contributed 
irfWOM  Ut  lU  foriilMtlon;  but  this  arrangement  is  not  favored  by  our  troo})i, 

'  'I'Nm  ftipifll  ihnWfl  th«  ffoneral  appearance  of  the  tent,  and  tho  posilion  of  the 
f Mff >  mI  tfMil4fML  ftml  llOM  not  affree  with  the  text  as  to  tho  number  in  each  row. 
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They  prefer  to  "  bunk**  in  pairs,  unless  in  driving  rains  and  strong  winds, 
when  there  are  no  means  of  improvising?  a  protection  for  the  weather-end 
of  the  tent,  in  which  case  a  temporary  consolidation  of  three  men  to  a 
tent  may  be  instituted,  the  third  man  closing  up  the  exposed  end  by 
means  of  his  allowunoe  of  canvan. 

The  fault  of  the*  shelter-tent  as  issued  is,  that  it  is  not  long  enough  for 
the  average  American  soldier. 

In  the  plan  of  the  infantry  camp  given  in  Section  I.,  the  width  allowed 
to  the  double  column  of  tents  is  6  yards,  the  depth  39  yards — an  area  per 
tent  of  9  feet  square;  but  as  ihc  area  of  each  tent  is  only  5^  x  6  or  7  feet, 
there  are  left  for  ventilation  and  trenching  an  interval  of  "Z  to  3  feot  be- 
tween the  ranks,  and  a  passage-way  7  feet  wide  between  the  two  files  or 
columns.  Practically,  the  passage  is  often  reduced  to  3  feet  by  the  pro- 
jection of  guy-ropes  and  pegs,  and  the  closing  in  of  the  end  of  each  tent 
with  a  brush-wood  or  other  improvised  wallj  but  this  is  wide  enough  for 
ventilation  and  sunlight  and  the  operations  of  police  parties. 

If  the  oocupiition  of  the  camp  is  to  last  for  more  than  one  night,  and 
©specially  if  thu  site  or  weather  be  damp,  the  men  build  a  raised  platform 
or  bedstead  of  poles  and  forked  uprights,  IJ  or  li  feet  high.  On  tfiis  their 
hay,  straw,  grass,  or  whatever  forms  their  mattress  is  spread,  and  the 
shelter-tent  roofs  it  over. 

Any  further  stay  on  the  same  ground  is  marked  by  improvement  in 
the  condition  and  appearance  of  the  shelters,  the  character  of  which  de- 
pends on  the  available  material  and  the  influences  from  which  protection 
is  sought. 

Reliance  can  generally  be  placed  on  the  ingenuity  of  a  body  of  men  to 
make  the  most  of  the  materials  at  command;  but  their  efforts  must  be 
held  in  check  by  intelligent  supervision.  In  seeking  shelter  from  that 
which  assails  the  senses,  thoy  are  liable  to  expose  themselvus  to  more  sub- 
tile and  dangerous  intluences,  which  arc  unfelt  and  unknown  to  them.  It 
is  to  be  regretted,  in  this  connection,  that  tho  attention  of  oflTicors  is  not 
drawn  fonnally  to  the  extemporized  methods  of  shelter  which  experience 
has  shown  to  be  useful.  At  West  Point  the  cadet  is  taught  nothing  con- 
cerning the  proper  motic  of  hutting  troops,  and  ho  enters  on  field  service 
not  to  superintend  the  men  in  such  labors,  but  to  be  taught  by  them.  He 
may  thus  leam  to  recognize  as  custom  of  the  service  many  violations  of 
hygienic  laws;  and  such  customs  are  notoriously  difTicult  to  uproot. 

In  summer  cjimpa,  or  those  of  tropical  countries,  the  danger  is  slight 
that  the  labors  of  the  men  will  lead  to  harm.  They  seek  the  air  and  such 
protection  from  the  sun's  heat  and  glare,  and  occasional  wind  and  rain- 
fltorms,  as  is  consistent  with  a  free  ventilation.  Camp  Lowell,  in  Southern 
Arizona,  consisted  of  shelter-canvas  roofing  over  walls  of  leafy  willow- 
work,  with  a  huge  canopy  of  brushwood  erected  high  above  the  tents  to 
aftord  a  better  shade.  This  camp  was  occupied  from  1863  to  1873,  and 
there  was  no  more  healthy  command  in  that  region  of  country.  During 
some  part  of  the  time  A-tents  were  used,  but  with  only  two  or  three 
raen  in  each. 
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But  in  winter  oAinps,  or  those  of  co]  J  climates,  the  attempt  to  preserve 
a  certain  clegp-e^  of  wnrrnth  in  the  interior  of  the  shelter  ia  %'irtually  an 
effort  at  the  suppression  of  ventilation.  Much  creUit  is  due  to  the  troops 
in  our  Army  of  the  Potomac  for  the  efficient  and  workmanlike  manner 
in  which  they  hutted  themselves  during-  the  severe  Virginian  winters. 
Scarcely  a  hut  was  free  from  faults  hut  the  men  were  not  responsible. 
Tlie  supervising  intelligence  was  absent,  and  rvs|>onsiMe  by  its  absence 
for  crowding  frotn  inadet^uate  passages  between  cnmjiany  files  and  indi- 
vidual huts,  for  dug-out Sj  baiik-ups,  dampness  from  im^fhcient  trenching, 
and  the  fixation  of  the  canvas  roof  so  that  it  could  not  be  removed  to 
SUM  the  interior  without  destroying  its  usefulness. 

But  a  fault  which  affected  the  hutting  of  the  whole  army  was  caused 
by  the  inability  of  the  shelter-tent  to  roof  in  a  sufficieni  area  for  winter 
occupation.  Four  men  usually  joined  their  pieces  to  complete  a  hut. 
The  shelter-tent  is  5  feet  il  inrhoa  l"t»g5  but  when  two  are  united  four 
inches  are  lobt  by  the  ovc-rUp.  The  length  of  roof  was  iliercfore  10  feel 
8  inches  and  its  spread  7  feet;  but,  as  the  canvas  had  to  be  broug-ht  down 
on  the  outer  face  of  the  logs,  the  interior  measurement  of  the  hut  was 
le.ssened  in  proportion  to  the  thickness  of  its  walls.  Putting  these  at  six 
inches  would  give  the  hut  an  area  in  the  clear  of  0  feet  8  inches  by  6  feet, 
or  sufficient  for  two  double  bunks  with  the  narrowest  of  passages  between 
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Pia  ft.— Log  but,  roofed  over  with  two  ■bclter-fc«iit«,  as  socn  in  the  winter  oam|sof  Uk 
Amy  of  the  Potomse. 

them.  But,  vvhut  witti  fibst'nteos,  sick,  and  on  furlough,  and  the  regular 
dotuilH  for  guan]  and  picket  duty,  it  .sr^lrinm  happened  that  more  than 
three  men  hud  to  pass  the  night  in  the  four-pieced  hut.  A  broad  plat- 
form was  accordingly  built  in  one  end  as  a  bedstead  for  three  men,  leav- 
ing a  space  at  the  other  of  about  ']  foct  by  (i  feet  ns  a  living  room,  on 
the  floor  of  wliich  the  occasional  fourth  man  would  spread  his  poncho  and 
blankets  at  night. 
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The  doorway  opened  from  the  street  into  this  space;  a  cupboard  or 
shelves  were  placed  in  the  angle  near  it,  and  an  open  fireplace  in  the 
opposite  wall.  Tiie  preservation  of  the  chimney  was  a  source  of  much 
Itttwr  and  constant  anxiety  to  the  occupants  of  tlte  hut,  as,  although 
bonietimes  built  of  stone,  it  was  more  frequently  a  narrow  wooden  shaft, 
lined  with  layers  of  day  to  prevent  its  timbers  from  catching  fire.  Yet 
it  was  deserving  of  all  the  attention  bestowed  on  it,  as,  when  in  good 
working  order,  it  gave  a  cheerful  glow  to  the  interior,  and  at  all  times- 
establiBhed  a  connection  with  the  external  air. 

We  have  found  the  company  tenting-ground  to  afford  9  feet  square 
per  tent — the  four-pieced  hut  has  therefore  a  space  i)  x  18  feet  for  it& 
site;  but,  as  it  only  covers  10  feet  8  inches  by  7  foet,  there  exist  intervals 
of  seven  feet  between  adjacent  huts  of  the  same  row,  and  a  passage  of 
four  feet  between  the  files  or  columns.  The  former  space  is  ample,  but 
the  latter  insufficient,  as  the  chimiioys  project  into  it  on  either  side,  con- 
verting it  into  a  sinuous  pathway.  Space  should  be  taken  from  the 
width  of  the  street  to  increase  the  interval  between  the  files. 

With  a  wall  five  feet  high  the  hut  would  have  a  capacity  of  305  feet, 
or  91  to  each  of  four,  and  I:i2  feet  to  each  of  three  men — more  liberal 
even  in  its  smaller  figure  than  the  best  nf  army-tents;  yet  by  no  means 
sufficient  for  the  occupants,  A  higher  wall  would  have  given  greater 
space;  but,  to  them,  area,  not  air-space,  was  the  desideratum.  Those  who 
possessed  un  extra  piece  of  shelter-canvas,  or  a  spare  poncho,  cut  it  in  two 
longitudinally,  and  applying  it  to  the  roof,  lengthened  their  hut  by  two 
and  a  half  feet.  This  small  increase  of  area  made  all  the  difference  be- 
tween compression  aiid  comfort.  Such  as  they  were,  however,  large  and 
small,  the  huts  were  looked  upon  with  infinite  regard  by  those  whom  they 
sheltered. 

The  general  opinion  of  writers  on  army  hygiene  is  in  favor  of  huts 
for  occupation  during  cold  weather.  Prof.  Parkes  '  saya  they  "are  better 
adapted  for  winter  quarters  than  tents."  According  to  C.  A.  Gordon,* 
'*  It  is  not  consideroil  desirable  that  large  bodies  of  troops  should  occuj)y 
tents  during  winter  in  Europe  or  America;  when,  therefore,  accommoda- 
tion for  them  during  that  season  has  to  be  extemporized,  huts  ought  to  be 
erected  for  the  whole."  But  these  and  other  writers  recommend  the  hut 
to  hold  large  squads.  The  Crimean  huts  were  occupied  by  from  twelve  to 
twenty-four  men.  The  directions  given  for  their  erection  imply  the  pres- 
ence on  the  camping-ground  o(  specirtlly  provided  material  and  labor. 
Hut  huts  built  Ay  tlie  troops  and  huts  built  Jor  them  are  two  different 
things. 

It  is  very  well  for  medical  officers  to  put  themselves  on  record  as  in- 
sisting on  such  numbers  as  40  square  and  400  cubic  feet'  of  hut  per  man, 
with  double  walls,  raised  floors,  ridge  ventilation,  and  warmed  air-supply; 


'  Hannal  of  Practical  Hj^ene,  London,  1866,  p.  301. 
'Gordon  :  Army  Hyg-iene.  London.  1806.  p.  13.1. 
'Hammond;  Trcatiiie  on  Hygieno,  Phila.,  18it3,  p.  451. 


106 


IIYOIENB   OF   OAMP::^ 


but,  practically,  they  havo  to  do  with  quite  another  strle  of  hut.  In  the 
sudden  settlement  of  a  targe  army  in  its  winter  quarters,  the  excess  of 
transportation  required  for  an  attempt  to  houso  it  is  not  always  avail&Me; 
and  in  our  recent  Indian  campaigns  deficient  army  appropriations  denied 
both  material  and  transportation  for  such  temporary  purposes.  Hence, 
liko  the  men,  the  army  surgeon  must  accept  the  materials  which  the  camp 
neighborhood  ufTords,  and  make  the  best  of  them. 

For  the  walls  tho  country  can  generally  furnish  all  that  ia  necessary. 
Even  on  our  stretches  of  western  sage-brushy  where  there  ia  a  total  abseooe 
of  timber,  walls  can  be  raised  of  adobes  or  sun-dried  bricks.  But,  to  per- 
fect the  roof  without  outside  aasistance,  is  often  impossible;  and  without 
a  sound  roof  walls  are  valueless.  The  writer  has  been  on  duty  with  troops 
who,  having  built  handsome  adobe  walls,  could  find  nothing  but  cotton- 
wood  timbers  on  which  to  lay  the  flattened  mud-roof;  aada^  these  limbers, 
on  account  of  their  loose  cellular  structure,  warped  exceedingly,  cur%-ing 
up  at  the  ends,  the  roof  lost  that  slight  inclination  which  was  necessary 
to  shed  the  rain,  and  became  converted  into  a  shallow  basin,  from  which 
percolation  into  the  interior  was  established. 

A  quotation  from  a  report  of  personal  cxperienue  ia  in  place  here:* 
"The  great  objection  found  by  tho  troops  to  quarters  of  this  kind  (adobe 
huts  with  mud  roofs)  is  the  character  of  the  roof .  None  are  free  from  leaks. 
At  one  post,  during  a  continued  rain,  such  men  as  could  procure  shellor- 
tcnts  pitched  them  over  their  bunks,  in  order  to  keep  themselves  dry  at 
least  during  the  hours  of  their  sleep.  Tent-flies  and  wagon-covers  were 
made  use  of  to  protect  the  worst  points  in  the  roof;  but,  notwithstanding 
ail  that  could  be  done,  tho  earthen  floor  of  the  room  became  a  mud-puddle, 
and  for  want  of  suflicient  sunlight  and  ventilation  remained  damp  for 
many  weeks  afterward,  while  the  sick-list  was  crowded  with  bronchial  at- 
tacks and  rheumatic  afToctioiis  attributable  to  the  condition  of  the  quar- 
ters. Nor  was  the  hospital  at  this  time  in  better  condition.  Beds  occu- 
pied by  dysenteric  patienta  almost  inarticido  mortis  had  to  be  moved  from 
one  position  to  another,  to  avoid  tho  muddy  water  flowing  through  the 
leaks  in  the  roof,  until  at  last  no  dry  spot  could  he  found,  when  they  had 
to  be  protected  by  rubber  blankets  and  gutta-percha  bed-covors." 

Canvas  forms  the  best,  because  lightest  and  most  portable  roofing 
material,  which  troops  can  draw  from  their  base  of  supplies.  The  shelter- 
tent  has  been  showTt  to  bo  invaluable — in  fact,  all  that  is  essential  on  cam- 
paigns and  marches,  and  in  the  summer  camps  of  temperate  and  warm 
climates,  where  the  men  live  in  the  open  air  and  employ  the  tent  only  as 
a  covering  to  the  bedstead.  It  has  been  found  inadequate,  however,  to 
roof  in  a  proper  area  in  winter  camps  whore  many  hours  of  the  day  have 
to  be  spent  under  it  as  in  a  living  room.  Vet,  from  what  has  been  writ- 
ten, it  is  patent  that  for  such  camps  the  tog-hut  with  canvas  roof  is  in 
every  respect  superior  to  the  regulation  tents. 


I 


I 


I 
I 


'  Special  Report  on  Servloa  tn  Aiitona,  in  Ciroolor  No.  4,  Sargeon-General's  Office, 
WtuhioKtoD,  1870,  p.  4M. 
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Shoots  of  canvas  or  flies  of  a  given  size,  to  cover  over  a  hut  built  ac- 
cording to  a  regulation  plan  and  dimensions,  would  do  away  with  the  ne- 
cessity for  a  regulation  tent  allowance,  and  settle  the  unsettled  question 
of  the  best  model  of  an  army-tent  by  abandoning  the  tent  system,  as  did 
the  great  Napoleon.  Exception  to  this  must  be  made  in  the  case  of  our 
hospital-tent,  but  solely  because  hospital  details  are  insufficient  in  force 
to  build  proper  hut-hospitals. 

If,  in  preparing  for  a  winter  camp,  the  supply  department  issued  to 
every  four  soldiers  a  piece  of  roofing  canvas  14  x  12  feet,  and  a  second 
piece,  somewhat  larger,  as  a  fly  to  cover  the  roof,  the  log-hut  could  have 
an  interior  measurement  of  13  X  7  feet,  giving  room  by  its  length  for  a 
double  bedstead  at  each  end,  and  a  small  moving  space  between  the  door- 
way in  the  front  wall  and  the  fireplace  opposite.  Wilh  the  wall  raised 
six  feet,  which  should  be  its  minimum  ^  height,  the  hut  would  have  a 
capacity  of  700  cubic  feet,  the  air  of  which  would  be  freely  renewed  by 
imperfect  chinking  between  the  logs,  by  the  chimney  draught,  and  ven- 
tilators near  the  ridge,  which  could  be  placed  in  the  roofing  canvas,  pro- 
tected as  they  would  be  by  the  outer  or  fly  covering. 


Fxa  7. — Wmter  hat  for  fonr  men— the  oaaraa  roof  protected  by  a  fly,  which  is  futened  to  a 
nO  near  the  eaTes. 


Theoretical  hygiene  may  object  to  this  allowance  of  air-space  and  area 
in  the  proposed  hut,  but  the  meaaurements  are  suggested  advisedly,  and 
are  based  on  a  knowledge  of  the  military  tendency  to  close  up  and  occupy 
unoccupied  spaces.     Give  possible  bed-  and  elbow-room  in  the  hut  for  a 
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fifth  man,  and  ibr  £hh  nwn  will  be  itnm^S^iKlf  ntktunlmtd  in  iu  The 
hut  will  He  no  longor  a  but  tor  (nqr,  hut  ffir  fiw  int!n. 

The  tti'nd^ftcf  lo  crovJitig  tl»o  hut*  043  eacb  otbttr  alioilld  be  catuiter* 
acted  by  sp^^H^atioi)  in  retgiaJatiofiJ  of  Ui«  dibtwiot  lo  Iw  |HMW  H'J  be- 
tween them.  The  minicnum  int**rrA!  brtwcvo  iboae  of  Ihc  nunc  rov 
should  bt^  Cf^u&l  to  th«  height  of  tb«  walk,  ft  feet ;  wUW  th9  p«aaag«  b»- 
tween  adjaoent  rows  or  filaa  abcmtd  ^tiaJ  the  bet^l  to  tJbe  ridg«%  aKoat  10 
feet.  If  tli«  company  froal  u  too  wamll  to  airafd  tbtii  witfioat  undoe  oar- 
rowing  of  tb?  8tr«<>t<,  ibe  camp  iboald  be  fonond  in  eulumn  nf  divisioas 
(see  page  S$). 

There  can  be  no  expose  for  diminislilt^  company  areas  in  winter 
quarters. 

The  first  care  in  ercMrf  jng  »%icii  cdGng*  ibnvdd  he  deirotcd  to  fn«in^ 
the  buildin:2r  ground  from  mciMturc  riryneas  la  BMonrinJ,  Wbat  has 
beet)  said  ^f  nerallj  of  thecauip^te    pptUsa locailly  totbe  situ  of  indiridoal 

huts. 

The  sidos  of  streets  and  int*^rvaUbelwccti<iomjMini<^«  tnaac  be  trenched, 
and  transverse  cuts  made  b^^tween  thesc^  nntting'  theui,  and  mapping  out 
the  sites  of  the  various  cabina.  If  tkerp  is  sarfaoc  drainage  from  higlMr 
ground,  it  ni\ist  Ik?  intereeptod  and  tumod  a«idr.  If  min  fall  during  tKp 
})eriod  of  preparation  and  buildings  the  canvas  altould  be  pitched  ovc^ 
the  sites  to  prote<?i  them  ;  but  in  diy  sunny  weatber  they  %rv  better  ex- 
posed. 

On  a  dry  soil  the  huts  may  be  erected  from  tfa«  ground  level,  ilie 
lirrtiago  bt'ing  plucked  from  the  enclosed  area,  the  soil  well  Bta.mp«d  with 
Mind  and  ^ravoli  and  subs^H^uetitly  concreted.  But  on  damp  aiiea  the  wnils 
.siioiild  l»i-  niiat^d  n  fo<)t  from  the  surface,  and  the  but  flaon^d  with  split  or 
drcsseil  I(W'S* 

The  tiirjvnH  roof  and  fiy  should  be  so  fastened  that  they  can  lie  an* 
liitclnnl  ]it  a  inoniont's  notice  to  sun  the  interior— the  Umwr  io  the  ouirr 
Uiviuir  of  tin-  loff!»*  and  the  latter,  Ln order  to  free  the*tn>ets  and  miervii* 
fnmi  pc^rs  iind  lly-rf^p^'-S  *^o  «  ™il  placed  jusi  below  and  beyond  ibc  eavca. 

Linir  .sli.mld  l»e  olvtaine<l  by  the  Kupply  depsrlment,  by  burning  in  the 
viriniiy  or  triiii,'fii.ortnljon  from  the  Ijase,  to  enable  the  men  to  chink  the 
logM,  innnnte  their  Ihmrw  and  upraise  the  flues. 

Tin-  w.Idinr  in  culd  urather   Is   prone  to  burrow,  and  special  atlenJion 
niuHl  lio  diriua»id  to  guiml  against  tliis  tendency.     In  fuel,  a  protest  nni*t  I 
bn  enlcri'd  iigjiitist  everything  which  causes  dampness  of  the  interior.   The 
eurlh  nniHl  not  ho  banki-d  up  on  the  outside  of  the  logs.     The  iloor  nnwt 
nut  b.'  dug  (Mil.  to  bring  il^  level   below  that  of  the  surrounding  ground, 
nnr  niiiHt.  ii  Hi.lr-hill  \ny  iln^  into  to  form   part  of  the  end  or  &ide  waJb  of  . 
Mm  in(rri(Kd  Init.      Many  uxumplos  of  such  faults  in  construction  ^M«(0  J 
be  MiMiii  in   tho  wintor  oiimps  of  the  Army  of  the  Potomac.      Oft 
tin-  hut.  waH  oonvnrtod  into  a  half-sunk  cellar  by  a  combination  of 
tinn  with  fhn  bnnking-up  method.     No  notably  disastrous  results  fc 
probably  boeauHu  most  of  those  excavations  were  on  hill-sides  in  i 
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ntuations  and  peculiarly  dry  sites.  At  Cole's  Ilill,  Va.,  in  l8(}3-'Gi,  tho 
Massachusetts  regiments  of  the  Second  Division^  Second  Coqjs,  were  in 
dug-out  cabins  on  the  slope  of  the  hill,  yet  no  men  in  the  couimand  were 
in  finer  condition. 

On  the  other  hand,  in  the  experience  of  armies,  severe  epidemics  have 
so  often  coincided  with  the  occupation  of  such  quarters,  that  among  army 
surgeons  there  is  no  hesitancy  in  condemning  them.  Irrespective  of  dis- 
ease due  solely  to  humidity,  the  risk  of  miasma  in  turning  up  the  ground 
is  very  great.  The  heat  of  the  hut,  when  well  warmed  by  its  open  fire- 
place may  recommence  changes  in  the  organic  matter  of  the  humid  soil, 
which  the  external  whiter  temperature  had  checked.  A  localized  and 
artificial  generation  and  evolution  of  noxious  miasm  may  be  set  up,  pros- 
trating the  ocoupants  with  intennittents  and  dysentery.  Especially  are 
these  results  to  be  feared  when  the  winters  are  mild.  It  bhould  be  set 
down  as  a  fixed  principle  in  hutting  that  the  soil  be  as  little  disturbed  as 
possible. 

Tho  experience  of  our  .service  shows  that,  with  care  in  the  preparation 
of  the  site  and  in  the  exclusion  of  injudicious  disturbance  of  its  soil,  armies 
may  campaign  and  summer  under  shelter-tents,  and  winter  in  such  cabind 
as  have  been  described,  with  far  less  risk  of  tlie  development  of  diseases 
due  to  local  overcrowding,  or  the  spread  of  those  propagated  by  specific 
causes,  than  in  the  regulation  army-tents  or  the  large  squad-huts  of  our 
writers  on  military  hygiene. 


SECTION   IV. 


OS  THE   HYGIBMC   GOVKRyMEVT  OF  CAMPS. 


In  investigating  the  conditions  afTeoting  the  hygiene  of  camps  the 
police  system  is  at  this  p>int  offered  as  the  subject  for  discussion.  The 
site  selected  and  habitations  biult^  the  question  in  natural  sequence  is 
the  hygienic  government. 

Order  and  cleanliness,  so  far  as  they  relate  to  the  health  and  well-be- 
ing of  the  inhabitants,  are  embraced  generically  by  the  police  system.  In 
civil  communities,  where  the  maintenance  of  ort/er  requires  special  officers, 
the  generic  phrase  has  a  popular  application  to  the  system  and  officers 
which  pffect  it.  But  in  the  army,  where  discipline  takes  tho  place  of  this 
special  force,  the  application  of  the  phrase  is  pmcticall}'  restricted  to  the 
jiarticular  of  clentiiiite^s.  A  police  party  is  a  cleaning-up  detail.  Tho 
>MiIdier  has  even  specialized  the  word  to  personal  matters,  for  his  object 
in  going  to  the  river  or  bath-room  with  towel,  soap,  and  change  of  under- 
ilothing,  is  iisually  to  ha%-e  a  "general  police," 

The  police  system,  as  tlius  understood,  is  of  greater  importance  to  the 
sanitarian  than  cither  site  or  dwellings,  in  this,  that  while  in  the  latter 
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one  decision  i»  hnklf  in  the  former  th«  aupcrviuo^  inudltgenofi  hsa  to  ho 
continuallj  on  the  outlook  to  gruu-cf  ftg»iit»t  danger.  It»  rigilanoe  must 
be  unreluxing  jldc]  mu«t  incnMW}  with  Uic  contlQUAlioe  of  the  oacap&tion. 
Indeed,  wh(rn  oiIilt  circuoittuicc*  tin'  tjivorAblot  tbv  ku^h  of  time  during 
which  a  <iinip  r*n  b«  ooeupii>d  depoikUi*  on  the  efficiency  of  it«  i>oIit-t, 
Camp-sit  L'H  Imvo  been  nMXkmmrndml  to  bo  oban^«d  at  leaai  trwry  e^iifiit 
days,  if  rirt:iimRtano«8  penait;'  but  with  pctipcr  govcrntn<riit  the  ground 
can  be  Yit'hl  for  n  much  longer  period. 

Dr.  Lottomian,  L\S.A.,  id  m  oommuDictttioti  to  the  ooaunftTKting  gen- 
oral,  murb  of  which  waa  jmblished  in  ordeni  to  the  Army  of  tbo  Potoeaae  ■ 
while  in  rjimp  <u  HarrtwHr?  lAtidihg,  in  18Cd^  rvocnaaiended  that  tenUbe  ™ 


V  groniMl  Tbi«  w&s  judiL'iuus 
k  Mimiutt'  reatting'placo  aitofa 
I  had  beoome  broken  down  by 
^  and  AR  inicufliGirnt  Uieiarr. 
rould  te»d  to  thv  rtwtoratioa  of 
altfaougb  mieimna  by  virtue  of 
idepLs  til  eamp  oonservaacy,  the 

for  the  condition  orTti*  camp; 
my,  re;^ mental  eommanden  am 
'  dc^wndrnt*  Company  offioer* 
ers  and  the  pemonal  cleanlioaM 
'  of  camp,  captains  of  ooTn|>anie$ 
,t  of  police,  under  the  militart 
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struck  onnc  a  weok  and  •»■•-'-•"' 

under  tho  nirf^umstnnrra 
most  aniaous  eampiiign  jii 
overwork,  climatic  and  maUr 
Every  nnjiftTifx*  had  to  be  ado" 
health  huA  cffirioncy;  and,  ai 
thoir  sev..-ti  duyj^'  (iglit»  wtiro  b^ 
precaution  wa&  iR-eilfuL 

The  rommaiiding  ojfioor  la  r 
but,  as  tiio  roj^imtint  in  the  unit  v. 
the  offioiTs  on  whnff^o  ability  so  im 
oversee  {\\t^  police  of  thtnr  company 
of  their  nicn,     To  pffeict  the  general  pu 
are  dctnilod   in  rotation  aa  Hnperintenc 

title  of  offli'er  of  the  dot/,  Thia  officer  \i*  3  command  of  all  the  ^ani^  and 
prisoners,  and  ia  rrsponftible  to  httt  aupenor  for  the  order  and  cleanlineM 
of  the  camp,  lie  jimkes  ust'  of  the  prisoners  in  policing  the  grounds,  and»  ■ 
if  they  ure  Insuflieient  for  the  work,  fatigue  details  are  panted  him.  A? 
every  dtiy  brings  a  fresh  officer  to  superintend,  the  system  is  satisfactory 
with  effit'ient  officers. 

Hut  with  inexperienced  troops  and  careless  or  incapable  government 
a  ;,nK)d  natural  nit*  can  flpeedily  b«  rcjidered  unhealthy  by  contamination 
of  the  R^til  with  organic  impurities.  Change  of  camp  might  thus  biMXMna 
needful  every  eight  days,  eapccially  in  warm  and  moist  climates  <ir  seaaow. 
In  fact,  If  jiolico  parties  fail  to  remove  the  dangerous  materiaJ  from  camp, 
i'junp  miji^t  be  removed  from  the  dangerous  matprial.  ^ 

Yet,  when  the  constant  traflio  on  the  oompany  aroa  ia  rememhored,  an<l^| 
the  steuHv  accumulation  of  refuse  engendered  by  itj  soil-contamination  ia 
seen  to  hi'  but  a  question  of  time^  in  spite  of  the  most  effective  police 
Hence,  the  occupation  of  winter  quarters  should  not  be  prolonged  after 
the  advent  f(f  warm  weiither.  ^m 

InspiHtiofis  ftro  frequently  made  by  the  military  authorities — so  fre-^| 
Huently  Uiut  tlic  unud  of  lhe  soldier  may  be  said  to  have  connf^*"'*  w^Vi-^M 
cing  with  inspections  to  the  exclusion  of  the  end  for  which  boii. 


C.  A.  Gordon:  Army  Hy^ene.  p.  123,  London,  1866. 
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stituted.  The  effort  is  made  to  show  clean  on  the  surface,  no  matter  how 
it  may  be  beneath  it.  For  inspection  it  is  sufficient  that  the  dirt  be  hidden 
from  the  inspecting  officer,  the  how  anJ  where  being  unimportant.  In  a 
squad-room  the  writer  has  found  that  the  mr^n,  after  deluging  the  floor 
with  water  and  going  over  it  with  scrubbers,  were  in  the  habit,  instead  of 
mopping  up  the  water  and  rubbing  dry,  of  opening  a  knot-hole  iu  the 
flooring  and  swabbing  the  water  through  it,  running  on  fresh  water  until 
it  swabbed  tbn:}ugh  ct(;ar.  The  result  at  inspection  was  ttatibfaetory,  but 
questionable  in  a  sanitary  point  of  view,  after  what  has  been  written  con- 
cerning dampness  of  site. 

There  are,  or  were  until  recently,  permanent  camps  in  the  West,  which, 
while  scrupulously  clean  on  their  parade,  their  Rtroets,  their  company 
quarters  and  all  ground  subject  to  inspection,  had  around  them  for  a 
radius  of  a  quarter  of  a  mile  a  surface  strewn  with  all  kinds  of  refuse — 
bones,  tin  cans,  abandoned  clothing,  cattle-manure,  etc.,  while  ravines 
in  the  neighborhood  were  magazines  of  such  articles  in  consequence  of 
individual  efforts  to  save  transportation  to  the  officially  recogni/.cd  dump- 
ing-grounds. So,  in  the  field,  with  careful  police  of  the  regimental  camp, 
the  intervals  between  regiments  and  the  thickets  and  ravines  around  were 
liable  to  become  unauthorized  depositories  of  all  kinds  of  filth,  leading  to 
miasmatic  developments  from  soil-pollution,  and  frequently  to  taint  in  the 
water-supply. 

Among  the  various  inspections  required  by  the  Revised  Regulations 
of  the  Army,  1863^ — still  the  official  reference  in  military  matters,  but 
modified  in  many  respects  by  orders  of  later  date — inspections  of  com- 
panies every  week  by  company  commanders,  of  regiments  every  month  by 
regimental  oommanders,  and  at  intervals  by  superior  authority  or  ita 
delegate,  there  was  no  provision  for  a  purely  sanitary  inspection.  The 
duties  of  medical  officers  were  defined,  but  they  related  solely  to  the  care 
of  the  sick  and  to  hospital  management.  It  is  true  that,  as  staff  officer 
of  the  command,  the  surgeon  accompanied  the  regimental  commander  on 
his  inspection,  to  give  professional  opinion  on  matters  referred  to  him; 
but  his  opinion  might  not  be  required,  or,  if  required,  might  not  be  acted 
on.  Active  interference  on  the  part  of  the  medical  officer  was  not  coun- 
tenanced. Nevertheless,  the  esteem  in  which  professional  knowledge  is 
held  by  intelligent  military  men  often  led  to  a  due  appreciation  of  volun- 
teered advice,  although  it  not  unfrequcntly  happened  that  suggestions  by 
the  regimental  meilical  officer  on  such  a  subject  as  the  police  of  camp 
would  be  construed  and  resented  as  an  unwarrantable  criticism  by  a  sub- 
ordinate on  the  methods  of  bis  superior,  the  result  of  which  would  be  the 
suppression  of  the  surgeon  as  an  officer  of  health  and  the  loss  to  the  com- 
mand of  his  knowledge  of  preventive  medicine. 

Dr.  Tripler,  U.S.A.,  in  his  Report  of  the  Operations  of  the  Medical 
Department  of  the  Army  of  the  Potomac  iu  the  Peninsular  Campaign, 
states'  that:  "To  superintend  the  sanitary  condition  of  the  regiment,  to 
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4*nU  upon  Ihe  commanding  officers  to  abate  nuisances,  to  take  in«astima 
for  tliu  prevention  of  disease,  was,  in  many  instances,  considered  imper- 
tinent and  obtnisive,  and  the  suggestions  of  the  medicjil  officer  to  these 
ends  were  too  frequently  disregarded  and  ignored." 

In  lS('/>  sanitary  inspection  was  instituted.  To  each  corps  of  ih** 
army  in  the  (iold  a  medical  officer  was  detailed  for  this  duty.  H«  was  re- 
quired once  a  month  to 'visit  and  report  on  the  condition  of  eveiy  regi- 
iitonta]  camp  in  the  commanrL  Extracts  from  his  reports,  calling  atten- 
tion to  negh'ots,  were  sent  by  autliority  to  the  officers  concerned.  Tlii* 
did  good.  But  perhaps  greater,  because  more  seasonable,  gY>od  was  ac- 
complishcfl  by  the  opportunity  afforded  the  regimental  surgeon  of  suft- 
tainiiig  his  opinions  by  those  of  the  inspector,  backed  as  they  both  were 
by  the  official  recognition  of  the  medical  as  a  sanitary  corps. 

After  the  war  the  Medical  Inspnctor's  I>t»partment  was  dtsbandcKl,  and 
medical  officers  returned  to  their  aftttf  bflhan  status  and  duties  as  defined 
by  the  Regulations.  General  J.  IJ.  Brown,  U.SlA.,  Mediral  Director  of 
the  Department  of  tho  Platte,  writing  in  ISGD  concerning  delays  in  the 
construt^ion  and  n*pnir  of  hc^tpitals  in  the  face  of  the  most  urgent  repre- 
sentations of  the  medical  officers,  states  that: '  **  After  a  careful  examins- 
tion  of  all  the  correspondenre  available  to  me  in  connection  with  the  posts 
ill  this  department,  I  am  forced  to  the  conclusion  that  the  personal  popu- 
larity cir  influerK"*  of  tho  post-surgeon  with  one  or  both  of  the  mbove- 
named  offir(*rs  (tho  commanding  officer  and  his  quartermaster)  basin  most 
instances  determined  the  promptness  with  which  the  post  hospital  has 
been  commenced  and  finished/^  Dr.  Brown  might  have  gone  further  and 
said  with  truth,  that  in  many  cases  tho  action  taken  by  the  commanding 
officer,  on  tho  suggt^stions  of  tho  post-surgeon,  concerning  other  oiattcn 
pertaining  to  the  sanitation  of  the  command,  was  determined  in  like  man- 
ner. 

The  writer  has  in  remembrance  an  instance  where,  scarlet  fever  having 
occurred  during  two  stucpssive  winters  in  certain  huts  occupied  bv  laun- 
dresses and  their  families,  the  medical  officer  on  duty  made  repeated  and 
earnest  efforts  to  have  the  dangerous  buildings  disinfected  before  the 
coming  of  the  third  winter:  Xo  attention  was  vouchsafed  by  the  post- 
commander;  and  during  the  following  season  the  medical  officer  had  M 
ministur  u.s  phvsit'ian  tu  the  individual  cases,  two  of  which  provetl  fatal — 
of  a  disease,  whicii,  with  official  recognition  as  a  sanitary  officer,  he  could 
have  prevented. 

In  1874,  however,  an  order  was  published  which  did  away  with  thi^ 
unsatisfactory  state  of  things,'  by  elevating  the  medical  officer  from  the 
position  of  attending  surgeon  to  that  of  sanitary  officer,  which  the  higher 
cla-ss  of  military  intellect  had  long  before  assigned  him.  It  constituted 
him  a  sanitary  inspector  of  the  command,  instead  of  a  mere  l>ook  of  refer- 
ence, which  the  commandant  might  consult  or  not,  as  it  pleaaed  bim,  and 
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'  Circular  No.  A  :  Barracks  and  Hospitalii.  p.  J128,  Waahin^n,  1870. 
*  General  Order   1*.>5,   War   Department,  Adjutaat-GeDerara   Offloo. 
D.  C,  November,  17.  1874 


^ 


HYGIENE   OF   CAMPS. 


113 


removed  the  final  action  on  his  recommendations  to  a  liigher  authority 
than  that  of  his  immediate  superior. 

It  is  80  important  in  its  hearing  on  the  hygiene  of  the  camps  of  the 
future,  that  no  excuse  is  required  for  quoting  as  follows  ; 

"An  important  part  of  the  duty  of  a  medical  officer  of  the  army  is 
the  supervision  of  the  hygiene  of  the  post  or  command  to  which  he  is 
attached,  and  the  recomnietidation  of  such  measures  as  he  may  deem 
necessary  to  prevent  or  diminish  disease  among  the  troops. 

*'  For  this  purpose  lie  shall  at  least  once  a  month  examine  and  note 
in  the  medical  history  of  the  post  the  sanitary  condition  of  the  quarters, 
including  all  buildings  belonging  to  the  post,  the  character  and  cooking 
of  the  rations,  the  amount  and  quality  of  the  water-supply,  the  drainage, 
and  the  clothing  and  habits  of  the  men,  and  make  a  report  thereon  in 
writing  to  the  commanding  officer,  with  such  recommendations  as  he  may 
deem  proper.  Jf  the  recommendations  be  approved  and  carried  out,  the 
medical  officer  shall  note  the  fact  in  the  medical  history  of  the  post.  If 
the  action  recommended  be  deemed  impracticable  or  undesirable,  the 
commanding  officer  sliall  endorse  his  objections  on  the  report,  and  for- 
wunl  it  to  the  department  commander.  A  copy  of  such  endorsement  shall 
lie  furnished  to  the  medical  officer,  who  shall  reconl  it  in  the  medical  his- 
tory of  the  post." 

Had  such  an  order  been  in  force  during  the  war,  to  give,  not  weight, 
hut  an  official  seal  to  the  verbally  expressed  opinions  of  regimental  medi- 
al officers  on  questions  of  camp  police  and  others  of  sanitary  import, 
there  would  have  been  less  need  for  medical  inspectors,  and  less  sickness 
in  the  army  from  preventable  causes. 

The  general  police  details  clean  up  the  regimental  area,  attend  to  the 
condition  of  the  sinks,  remove  kitchen-refuse  and  stable-manure,  repair 
defective  trenching  for  surface  drainage,  and  keep  the  pathways  passable 
in  snow-falls  and  rainy  weather. 

All  refuse  material  is  collected  into  heaps,  loaded  on  a  light  wagon, 
and  carted  away.  Nothing  should  be  left  as  a  nidus  for  further  accumu- 
lation. Soldiers  object  to  doing  other  than  their  own  work,  so  that  what 
has  been  unintentionally  neglected  by  one  |>«lice  party  may  be  seen  and 
]«aj5sed  over  by  those  which  succeed  it,  until  the  neglect  becomes  an 
evil  requiring  special  direction  for  its  removal.  Moreover,  it  will  often 
happen  that  a  nuisance  of  slow  growth  will  be  overlooked  by  the  officers 
of  a  camp,  and  tolerated,  through  habit,  long  after  it  has  assumed  what, 
to  the  eye  of  a  stranger,  would  seem  to  be  dangerous  characters.  Special 
mspectors  have  a  value  in  this  connection, 

Xor  should  the  attention  be  restricted  to  the  regimental  area.  The 
surrounding  grounds  havp  to  be  carefully  policed,  especially  if  related  in 
any  way  to  the  water-supply.  Iti  anny  camps  the  police  labors  of  adjoin- 
ing commands  should  overlap  rather  than  fail  to  meet. 

The  sinks  in  an  aggregation  of  regimental  camps  are  of  necessity  in 
front  of  the  men's  ami  in  rear  of  the  officers'  quarters ;  but  in  detached 
camps,  where  there  is  choice  c»f  ground,  they  should  be  placed,  if  not  to 
Vou  II.— 8 
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leeward,  in  such  position  that  tho  prevailing  winds  shall  not  c&rrj  odvn 
over  the  company  areas.  They  aix*  usually  lonjf  tronchen  about  eight  fw»l 
deep  and  two  foet  wido,  with  the  earth  \v)iit?h  has  bf*on  dug  out  piiiM 
along  one  side,  whence  it  can  readily  be  thrown  by  the  police  party  ovrr 
the  accumulations  of  the  day.  On  the  othrr  side  a  atnut  pole  is  laid 
bomontatly  on  forked  uprights,  at  a  proper  height,  for  the  convonit>nctf  of 
the  men.  The  whole  ia  surrounded  by  a  thick-aot  hedge  of  bruahwood, 
through  which  admission  is  given  by  an  oblit|ao  or  valvular  entrance. 

Small  sink.H  for  each  company  are  bett#'r  than  one  or  two  of  large  site 
for  the  regiment.  The  men,  when  attending  to  nature's  call,  are  thii» 
exposed  to  a  less  heterogennous  effluvium,  a  point  of  much  importance  tu 
limiting  the  spread  of  niiasmatio  contagious  disease.  A  comparative 
privacy  is  also  ensured,  which  has  a  hygienic  value,  inasmuch  as  some  men 
find  difficidly  in  relieving  themselves  in  the  presence  of  otlters.  Such 
csascui,  mostly  young  soldiers,  failing  to  fnid  the  sink  unoccupied,  will  takn 
to  the  bushes  or  puss  thn  call  unheeded. 

When  the  stay  in  camp  is  prolonged  beyond  a  day  or  two,  the  hori- 
zontal ]>(>le  should  be  superseded  by  box-seats,  open  behind,  so  that  earth 
can  be  thrown  in.  While  in  winter  quarters,  the  mouth  of  the  trendi 
should  l>e  completely  boxed  with  covered  seats,  the  top  or  one  side  being 
hinged  to  admit  of  layering  tho  daily  deposits  with  eartlu 

When  filled  within  two  feet  of  the  surface,  each  sink  should  be  re- 
placed by  a  new  one,  those  disused  being  filled  up  and  banked  over  with 
earth  to  mark  their  site. 

In  the  event  of  the  presence  in  camp  of  such  diseases  as  diarrho^, 
dysentery,  typhoid  fever,  cholera,  etc.,  special  disinfection  of  the  sinks  is 
indicated. 

Much  maybe  done,  by  care  and  attention  to  theoonditioD  of  the  sinks, 
to  promote  the  comfort  and  well-being  of  tho  men. 

No  satisfactory  provision  can  be  made  to  prevent  soil-contamination 
from  urinary  secretion.  During  the  day  the  sinks  are  accidental  reoep- 
taclcs  for  a  large  percentage  of  stu-h  discharges;  they  may  even  b** 
specially  visited  as  urinals,  if  the  paths  are  good.  But,  in  bad  weather, 
their  distance  leads  the  men  to  find  some  concealed  place  near  the  quar- 
ters, usually  in  the  intervals  between  huts.  At  night  all  parts  of  ib^ 
company  area  are  liable  to  contamination.  The  extent  to  which  this  lakes 
piace  can  only  be  appreciated  after  u  quiet  snowfall,  when  a  record  is 
left  of  every  discharge.  Unless  officers  are  vigilant,  certain  angles  about 
the  huts  will  soon  evolve  ammoniacal  odors.  The  plan  of  placing  a  night- 
tub  is  objectionable,  in  that  it  cannot  be  of  use  to  all  without  being  too 
near  to  some. 

Tho  medical  oflRcer  should  indicate  such  places,  if  any,  as  may  be  used 
in  addition  to  the  sinks,  and  the  men  be  held  to  a  strict  observance  of 
ramp  sanitary  orders. 

Kitchen-refuse  and  slops  are  collected  in  covered  barrels  and  removed 
daily.  On  no  account  should  anything  of  this  kind  be  committed  to  the 
trenches  or  thrown  in  heaps  before  removal.     Kitchen-garbage  is  disgnst* 
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ing  at  all  times,  and,  in  addition  to  the  insalubrity  caused  by  its  fermenta- 
tion in  the  soil,  it  is  provocative  of  much  discomfort  in  warm  weather, 
from  the  myriads  of  flies  which  infest  its  neighborhood.  The  barrels 
should  be  placed  on  a  tray  or  raised  platform  for  the  better  protection  of 
their  site. 

Stable-manure  should  also  be  carted  to  the  general  dumping-ground, 
the  position  of  which  is  selected,  both  as  to  distance  and  direction,  with  a 
▼iew  to  prevent  pollution  of  the  air-  and  water-supply  of  the  camp  or  its 
neighbors.  All  slaughter-house  offal  should  be  buried  here,  as  also  the 
carcasses  of  dead  horses,  mules,  etc. 

Without  efficient  surface  drainage  there  can  be  no  cleanliness  in  camp. 
Water  in  the  surface-soil  is  quickly  transformed  into  mud  by  the  cease- 
less tratHc.  This  is  not  only  dangerous  to  the  health  of  the  men  and  the 
cleanliness  of  themselves  and  their  belongings,  but  wraps  up  and  hides  all 
the  organic  matters  whioh  it  is  the  object  of  police  parties  to  remove. 
Dry,  porous  soils  may  absorb  the  rainfall  promptly,  but  the  best  natural 
site  can  be  improved  by  systematic  trenching.  Every  depression  in  the 
regimental  area  liable  to  retain  water  should  be  drained  and  filled  up. 
The  company  streets  should  give  firm  and  dry  footing  when  the  men  turn 
out  at  roll-calls.  The  pathways  or  sidewalks  along  the  streets  to  the  sinks, 
kitchens,  officers'  quarters,  etc.,  should  by  trenching,  grading,  gravelling, 
or  other  means,  permit  of  a  dry-shod  perfoniiance  of  the  routine  move- 
ments of  camp-life.  The  perfection  of  the  work  must  depend  on  the  per- 
manence of  the  camp,  but  the  ttiaii»  features  of  the  trenching  plan  should 
be  worked  out  at  once,  leaving  improvements  to  follow  as  the  stay  is  pro- 
longed. There  were  camps  in  the  Army  of  the  Potomac,  in  wooded  flats 
with  retentive  soil  and  poor  outfall  for  drainage,  where  certain  regiments 
kept  themselves  dry  and  clean  on  raised  board-walks  of  split  logs  laid 
down  in  dry  weather  by  the  foresight  of  commanders;  while  others,  their 
neighbors,  were  swamped  in  mud  and  insalubrity. 

Company  poliro  is  local  and  relates  to  the  cleanliness  of  the  quarters 
nd  kitchens^  for  which,  as  well  as  for  the  personal  habits  of  the  men,  the 
company  commander  is  responsible.  This  officer  is  required  by  Regula- 
tions to  inspect  his  command  every  Sunday  morning,  but  with  efficient 
iffioers  this  is  a  formality,  as  they  are  cognizant  of  everything  bearing 
n  the  health  or  comfort  of  their  men  at  the  moment  of  its  occurrence. 

The  interior  of  the  tents  or  huts  shoultl  be  scrupulously  clean.  In  the 
temporary  camp  the  floors  should  be  dry;  in  the  more  permanent  they 
should  be  dry  and  hard,  or,  if  boarded,  a  plank  should  be  taken  up  to  ex- 
pose the  condition  of  the  site.  The  air  ought  to  he  free  from  organic 
taints,  and  the  bedding  from  dampness;  the  underclothing  in  thi^  knapsack 
clean,  as  well  as  that  m  use;  and  the  condition  of  the  person  should  form 
no  unfavorable  contrast  with  that  of  the  kit. 

In  temporary  camps  the  blankets  should  be  aired  daily;  and  in  the 
more  permanent,  in  addition,  the  fly  and  roofing  canvas  ought  to  be 
thrown  back  to  admit  sun  and  air  for  the  dissipation  of  organic  exhala- 
tions.    Nothing  should  be  permitted  to  accumulate  under  the  bedsteads. 
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Dogs  arc  a  camp  nuisance  which  ought  to  he  cleaned  ont.  In  fact*  no 
organic  contamination  should  be  permissible  m  the  small  air-space,  save 
that  which  of  necessity  arises  from  tlio  occupancy.  A  hut  in  connection 
with  the  kitchen  should  l>e  erected  as  a  dining-room,  and  the  carrying  uf 
food  to  quarters  strictly  prohibited. 

So  far  the  pre8er\'ation  of  the  habitatious  in  a  state  of  comparative 
purity  can  readily  be  effected;  but,  as  regards  cleanliness  of  csjothes  and 
person,  without  wliieh  the  other  items  of  company  police  are  deprived  of 
much  of  their  value,  several  circumstances  combine  to  interfere  with  its 
satisfactory  attainment.  Chief  among  these  are  habits  of  carelessness 
engendered  among  the  men  by  lack  of  facilities  while  on  active  campaigti, 
with  deficient  water-supply  in  cainps,  or  want  of  means  to  use  it  to  ad- 
vantage. Foul  camps  from  inefficient  general  |>oHce  (regimental  mismatf 
agement)  may  render  futile  all  attempts  at  the  preservation  of  cleanhow* 
by  companies  or  individuals.  The  conditions  of  camp  are  so  related  and 
intenlependent  that  neglect  of  one  point  is  more  or  less  harmful  to  all. 

Too  little  attention  was  paid  to  personal  cleanliness  in  our  army  when 
on  its  war-footing.  As  a  result,  numbers  of  men  were  disabled  on  every 
movement  by  preventable  dialings  and  ulcerations.  Nor  was  positive 
disease  lucking  as  a  consequence,  for  the  irritation  of  skin  caused  by  heat, 
perspiration,  the  coi»taet  with  underclothing  hardened  with  moisture, 
organic  elimination  and  epidermal  debris  from  within,  and  dust  and  all 
manner  of  uncleanliness  from  without,  led  to  papillary  inflammation,  ac- 
cepted in  its  milder  fonns  as  priokly-hcat,  hut  which,  in  cases  aggravated 
by  the  nails  of  the  individual  and  the  browsing  of  the pcdictUii9  corjHtriA, 
became  erythematous,  eozematous,  and  formed  a  special  disease  popularly 
known  as  camp  ei-zema  or  camp  itch. 

The  amount  of  suiteriiig  and  loss  of  rest  from  various  degrees  of  this 
condition  did  much  to  impair  efficiency,  irrespective  of  the  loas  from  men 
absolutely  driven  to  hospital  for  relief. 

The  disgust  with  which  individuals  of  cleanly  habits  regarded  iiiem- 
selves  and  their  neighbors,  wlieti  more  or  less  affected  in  this  way,  was 
often  productive  of  low  spirits  and  homesickness.  The  most  careful  men 
would  become  infected  with  the  pediculus  by  eontiguity,  and  their  feelings 
would  be  as  much  frettnd  as  their  integument  by  the  infliction.  This 
may  appear  to  be  sentiment,  but  it  had  an  anti-hygienic  tendency,  for,  a* 
Morache  says  in  Kpeaking  of  the  gaycty  of  the  French  soldier,  "  De  hi 
m^'lancolie  ii  la  inaladie,  il  n'y  a  qulin  jias." 

Again,  to  appreciate  the  evils  accruing  from  unclean  underclotldni;,  it 
must  bo  remembered,  that  in  projwrtion  as  the  fabric  becomes  matted 
with  inspissated  organic  matters  its  virtue  as  a  non-conductor  is  impaired, 
and  its  wearer  exposed  to  danger  from  this  secondary  condition. 

Blankets  also,  which  were  seldom  scuured — never  would  perhaps  Imj 
nearer  the  truth — became  deteriorated  by  permeation  with  extraneous 
matters,  and  by  the  foulness  of  their  contact  rendered  cleanliness  of  the 
person  impossible. 

Vet  in  all  cases  company  officers  can  do  much  to  improve  the  personal 
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police  of  their  men.  In  summer  little  is  required  save  inspection  to  de- 
termine condition  and  orders  for  its  improvement.  The  men  can  wash 
in  the  open  air.  But,  in  wintor,  shelter  and  warmth  must  be  provided. 
Huts  should  be  built  as  lavatories,  convenient  to  the  water-supply,  and 
with  safe  drainage  to  carry  off  the  waste  water  either  by  surface  trenching 
or  througrh  a  covered  sink,  Such  lavatories  have  been  erected  under  the 
orders  of  ener^fetio  officers,  and  a  hot-water  supply  extemporized  by  con- 
verting a  camp-kettle  into  a  boiler  and  connecting  it  by  circulation-pipes 
with  barrels  from  which  the  hot  water  could  be  drawn  off  by  faucet  as 
required. 

Not  that  improvisations  of  this  character  are  recommended,  but  as 
showing  what  can  be  and  has  been  done  by  officers  who  have  had  interest 
in  the  welfare  of  their  men.  The  soldier  should  not  be  thrown  entirely 
on  his  own  resources.  Each  lavatorj^  should  be  well  outfitted  in  winter 
or  other  permanent  c^lmps,  by  the  Quartermaster's  Department.  Bathing 
facilities  are  not  here  referred  to,  but  facilities  for  cleaning  the  hands, 
face,  and  feet  at  any  time,  the  whole  body  surface  occasionally,  and  the 
underclothing  and  blankets,  as  may  be  required  to  keep  them  in  iit  aon- 
dition  for  contact  with  an  nnsoiled  skin. 

Bathing  is  a  luxury  which  cannot  be  affonled  the  inhabitants  of  n 
large  winter  camp.  In  summer,  however,  no  opportunity  should  be  lost 
of  enabling  the  men  to  have  a  plunge  in  the  ocean  or  stream.  The  ordi- 
nary precautions  must  be  taken  to  ensure  invigoration  us  .1  result,  and, 
in  addition,  it  should  be  borne  in  mind  that  malarial  poisoning  coiitraindi- 
cates  the  cold  bath.  The  chill  to  the  surface  in  men  liable  to  intermittent 
attacks  is  apt  to  be  followed  by  a  recurrence  of  the  active  phenomena  of 
the  disease.  So  well  known  was  this  tu  the  troops  stationed  at  such 
posts  as  Camp  Grant,  A.  T.;  referred  to  in  u  previuus  section  (page  94). 
that  bathing  ceased  to  be  regarded  as  possible,  although  the  gurgle  of  the 
passing  waters  was  constantly  sounding  an  invitation  in  the  warm  sum- 
mer days. 

Before  concluding  this  section  on  hygienic  government,  a  reference  is 
needful  to  certain  camp  conditions  which  predispose  to,  and  exaggerate 
the  mortality  of  all  other  diseases.  These  influence  the  system  throiigh 
the  nervous  centres,  and  are  the  result  occasionally  of  disaster  to  the  flag, 
but  chiefly  of  the  tedium  which  not  unfrequently  attaches  to  the  life  of 
the  soldier. 

The  fatigues  of  a  march,  and  the  excitements  of  an  active  campaign, 
stimulate  the  nervous  energies  to  a  high  point.  On  the  inauguration  of 
a  permanent  camp,  the  labor  necessary  to  secure  shelter  and  com]>arativG 
comfort  fully  occupies  mind  and  body.  But  after  a  time,  unless  a  healthy 
safety-valve  be  provided  for  the  ner^'ous  force  which  has  heretofore  been 
expended  in  the  superintendence  of  muscular  action,  and  in  vital  resist- 
ance to  exposures,  the  soldier  becomes  fretted  by  the  tameness  of  his 
camp-life.  Tobacco  is  smoked  during  this  puriod  of  listlossness  and  inac- 
tivity, nominally  to  pass  the  time,  but  in  reality  for  its  sedative  infiuenco 
on  the  unemployed  nervous  system,  until  the  circulation  becomes  poisoned, 
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and  loss  of  appetite.  Impaired  digostmn^  Jind  proxtralion  of  nerve^power 
are' the  reaults^ — the  \a^i  being  iniinife»UHi  by  taLngitoff  Ireinulousiiesis 
palpitations,  and  obscuru  caxfliar  pahifi.  If  »lcM>|iolic  Liquors  can  be  ob- 
tained, the.y  are  much  ri^snrtird  to  at  thfjK^  liniua,  and  the  exoeaaes  tell  oa 
the  nervous  system  by  dupfeHHttiit  uctioii.  Vidous  d«alit(g^  wiUi  the  gen- 
erative fmiction  have,  id  individual  o«jm'.«,  (umtHhod  the  teraporarr  excile- 
ment,  and  produced  that  subsequent  croUaj>»o  of  the  vit^l  powers  which 
has  figured  on  the  registers  as  ''nostalgia/'  Gambling  i*  th«  favorite  ei- 
citenicnt  of  tnany^  and  prolonged  s<^,«ion*  are  hfid  hi  cnunptnl  position* 
and  foul  atmospheres,  iuiplyintr  loss  of  hlt>c*p  and  dieofdcr  of  aAsimilalion. 

Excitement  la  craved-- something  to  do  to  pa«s  iho  duU  liount.     Dr^lb 
and  paradflB  are  bettor  than  n<   *  * 
cise;  but  they  »ro  difitaj»toful  i 
savoring  of  unnecessary  work. 

Company  oommaniJer^  should 
sjiirits  of  their  c^ominand.  Thcfe 
the  crowd  with  them,  either  into  foo  and  baA{>'ball  clubs  and  other  oat- 
door  sport!?,  or  10  minstrel  troupes  and  Rcmi-tht-atriL^al  fulcrtainnaenta, 
whicli  afford  amusement  to  idl,  either  us  aflon*  ur  ttudicnc*?,  Tb«st9  men 
should  bo  encouraged  as  the  most  vahiablo  for  the  t)m«^-bein^  in  tho 
camp.  Ilorse^raeing  aETords  an  intercut  to  all;  and  tar^t*praGtic« — not 
the  formal  so  many  rounds  per  man  of  duty  finn/f*— but  competitiv*! 
shooting  Uy  toams  from  the  different  regimf^nljii,  Pr(lrs*triaiUiStn  ought  to 
be  cultivated  among  infantry  troops,  and  prizt^-nlatche4  arraugud  far 
favorabhi  days. 

In  largo  commands,  men  can  be  picked  out  with  sptMiial  taleatJi  aa  vo- 
calists, pri;stidigitatfini,  gymnasts,  etc.,  and  these  should  bn  organtEt^d  as 
an  army  company  and  encouraged  by  official  recognition  and  ae^t»tJiur« 
in  catering  for  the  amusement  of  tho  troops.  Everything  of  this  kind 
would  be  hailed  with  enthusiasm* 

A  camp  kept  well  amused  will  be  a  healthy  on&^— fre^  at  least  from  all 
nostalgic  iniluericos — and  tho  object  to  be  gained,  as  promotive  of  efficiency, 
is  worthy  of  Bpeoial  effort.  In  largo  commands,  an  ofBeer  should  be  de- 
tailed as  Suj>erLntendent  of  Public  Amusements,  who  should  be  manager 
of  theatrical  performances^  races,  ocmpetittve  shooting  and  prize  oomp«- 
titions  of  all  sorts.  If  actiTe  and  enterprising,  he  would  save  many  irvm 
the  sick-list,  and  iid*s  the  command  ovtjr  the  tedium  of  wintt^  quajten 
with  unditmnish^  nerve-forco. 
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OK   THB   WATER-SUPPLY    OP  CAMPS. 


A  liry  site  and  noighborhood,  with  wood,  water  and  grass,  are  the 
f«»eutia]s  of  a  salubrious  camping-ground,  the  water  being  understood  to 
be  both  plentiful  and  good. 

Quantity  of  supply  has  a  bearing  on  health  chiefly  through  its  relation 
to  personal  cleanliness.  It  may,  however,  be  so  scanty  as  to  require  spe- 
cial precautions  to  prevent  it  from  exercising  a  direct  maleficence. 

On  the  march  the  water-supply  is  limited,  consisting  for  each  man  of 
what  is  carried  in  his  canteen.  No  dependence  should  be  placed  on  the 
probability  of  repleniHhing  it  while  on  the  route.  Daily  experience  shows 
the  policy  of  this  suggestion.  The  guides  for  its  use  should  therefore  bo, 
not  the  desires  of  the  individual,  but  the  water-level  in  the  canteen,  and 
the  length  of  tJie  day  or  journey.  Ignorance  or  neglect  of  this  rule  is 
often  the  cause  of  much  suH^oring,  premature  exhaustion,  and  demoraliza- 
tion an)ong  inexperienced  troops  on  a  long  or  hot  march. 

On  arriving  in  a  camp  where  the  water  is  deficient  in  quantity,  the  offi- 
cer who  selects  the  site  places  a  guard  over  the  supply  until  the  orders  of 
the  commandant  concerning  its  distribution  have  been  ascnirtalned. 

In  many  parts  of  the  West  water  is  so  scarce  that  judicious  manage- 
ment is  required  to  forward  troops  over  the  route.  Some  campfng-sta- 
tions  having  only  enough  for  one  or  two  companies;  the  command,  if 
larger,  must  pass  in  detachments.  Or,  it  may  happen  that  the  distance 
between  the  nearest  water-supplied  sites  is  too  great  to  be  man^hcd  with- 
out rest,  in  which  case  a  dry  camp  must  be  formed  at  SQmo  intervening 
point.  The  passage  of  the  Gila  Bend  Desert,  35  or  40  miles  from  water  to 
water,  is  usually  effected  by  making  a  night  march  of  twenty-five  miles, 
when  the  troops  go  into  camp  to  rest  for  a  few  hours  before  resuming 
their  journey,  and  to  have  coffee  issued  from  a  water-supply  carried  in 
the  wagons. 

l^ilroad  facilities  are  doing  away  with  many  of  the  dry  camps  and 
forced  marches  which  our  troops  had  to  undertake  en  route  to  certain  sta- 
tions; but  on  Indian  campaigns  the  water-supply,  from  its  scarcity,  is 
sometimes  such  as  to  cause  anxiety  for  the  safety  of  the  commajid.  (See 
page  150.) 

The  supply  in  permanent  camps  can  often  be  increased  by  well-dig- 
ging, or,  if  the  soil  is  dry  and  subsoil  water  low,  by  building  reservoirs  for 
Kprings  or  small  streams  which  would  otherwise  run  to  waste,  or  by  carry- 
ing the  water  in  acequias  or  surface-trenches  from  some  distant  source. 

While  quantity  is  an  accident  which  gives  concern  only  in  occasional 
cases,  quality  is  an  essential  which  has  to  be  studied  in  every  case. 
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In  route-campa  and  the  temporary  strategic  sites  of  an  active  cam 
paign  little  opportunity  is  afforded  for  examination.  The  supply  must 
be  accepted  as  presented  by  nature,  or,  if  manifestly  impure,  with  such 
purification  as  can  b©  hastily  effected.  The  senses  have  lo  be  relied  on  for 
the  determination  of  purity.  If  free  from  turbidity,  color,  odor,  ami 
taste  other  than  the  fresh  impression  produced  on  the  palate  by  aeration 
and  the  presence  of  a  small  portion  of  inorganic  salts,  it  is  prououuce^l 
gooih  This  is  tlie  popular  opinion  based  upon  the  popular  experience. 
The  professional  opinion  must  be  more  guarded.  Collateral  circuin- 
staiices  must  be  studied  to  impross  it  with  more  of  scientific  accuracy. 
Jf  a  careful  survey  of  the  surroundings  appear  to  exclude  the  possibility 
of  oontamination,  and  if  at  the  same  time  the  results  of  experience  be 
borne  in  mind,  so  far  as  they  point  out  injurious  effects  from  waters  ap- 
parently pure,  this  primitive  mode  of  water  analysis  becomes  invaluable 
in  the  absence  of  more  delicate  methods. 

In  permanent  camps,  so  essential  is  a  pure  supply  to  the  health  of  the 
command,  that  it  should  be  obtained,  even  if  some  other  point  less  hy- 
gienically  important,  such  as  convenience  to  the  base  of  operations,  should 
have  to  be  given  up  in  its  favor.  Questions  of  transportation  and  fiDanc* 
should  in  such  camps  be  subordinate  to  those  affecting  the  health — that 
is,  the  efficiency  of  the  army. 

Potable  waters  contain  mineral  and  organic  substances,  both  of  which 
may  be  present  in  limited  proportions  without  exercising  manifestly  in- 
jurious effects.  The  former,  indeed,  in  many  instances,  may  be  regarded 
SB  dietetic,  presenting  to  the  system  materials  which  are  needful  to  its 
well-being.  When,  however,  they  are  present  in  excess,  besides  impair- 
ing the  value  of  the  water  as  a  cleanser,  ihoy  are  lialile  to  occasion  en- 
teric symptoms  and  renal  irritation.  These  results,  like  those  of  other 
dietetic  errors  of  short  standing,  are  easily  controlled  by  correcting  the 
fault  in  the  dietary. 

The  inorgutiif  coriHtitucnts  of  ordinary  waters  consist  of  certain  gase< 
derived  from  the  atinosphero  and  soil,  such  as  oxygen,  nitrogen,  carbonic 
acid,  and  anmmnia;  of  combinations  of  lime,  magnesia,  and  the  tixe«l 
alkalies  with  chlurine,  carbonic,  sulphuric,  nitric,  and  nitrous  acids,  to- 
gether with  small  jiroportions  of  iron,  alumina,  silica,  and  phosphates. 

Ther  oxygen  dissolved  in  water  is  of  value  to  it  us  a  purifier.  It  pro- 
motes the  changes  which  the  elements  of  organic  matter  undergo  in  their 
passage  from  complex  and  deleterious  to  simple  and  innocuous  forms. 

In  water,  as  in  air,  the  nitrogen  seems  without  active  charact eristics. 

Carbonic  acid  gives  sparkle  to  the  water  and  impresses  the  palate 
pleasantly.  Its  presence  in  quantity  is  frequently  accompanied  by  excess 
of  lime.  Boiling,  by  driving  off  the  gas,  precipitates  the  lime  held  in 
solution  by  its  aid,  and  renders  the  water  softer. 

Ammonia  in  water  is  washed  from  the  atmnsjviiere  by  falling  showers, 
in  which  case  its  presence  is  unimportant.  iJut  it  may  have  been  derived 
from  the  soil  through  which  the  water-8Ui)ply  has  percolated,  and  as  it  14 
an  ultimate  product  of  the  decomposition  of  organic  matter,  the  signifi 
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cance  of  its  presence  is  dependent  on  its  origin.  Ammonia,  hannless, 
with  recent  rainfalls  lo  account  for  it,  becomes  a  dangerous  conBtitucnt 
when  existing  along  with  the  organic  substances  from  which  it  has  been 
derived. 

Potash  and  soda  salts  arc  not  unwholesome  unless  present  in  quanti* 
ties  recognizable  by  the  taste.  Alkalinity  can  be  so  discovered;  and,  to  be 
dangerous  by  their  laxative  properties,  it  is  conceived  that  sulphates  would 
require  to  be  present  in  cjuimtity  appreciable  by  a  delicate  palate.  Sodi-. 
um  chloride,  however,  has  a  significance  dependent,  like  ammonia,  on  its 
derivation.  It  is  a  constant  constituent,  to  the  amount  of  one  or  two 
grains  per  gallon,  in  waters  which  have  come  in  contact  with  the  soil.  Its 
presence  in  larger  quantity  requires  investigation  as  to  its  origin.  It  is, 
above  all  others,  the  salt  of  the  animal  organism  ;  it  ia  the  salt  of  the  ex- 
cretions. It  abounds  in  the  sewage  of  camps  which  is  committed  to  the 
soil,  and  its  presence  in  the  water-supply  in  unusual  quantity  must  be 
satisfactorily  accounted  for  before  warrant  can  be  given  for  the  use  of 
water  so  impregnated.  Infiltration  of  sea-water,  or  percolation  through 
beds  of  rock-salt  and  other  chlorinate<l  formations,  disclaims  injurious 
effects  from  chlorides,  unless  in  unpalatable  quantity.  Lakes  and  ponds 
where  the  outflow  is  limited,  and  an  equable  water-level,  mainly  preserved 
by  active  surface  evaporation,  may  become  charged  with  innocent  chlo- 
rides by  concentration.  The  Jordan  River,  which  empties  the  contents  of 
Lake  Utah  into  the  Great  Salt  Lake,  contains  ten  and  a  half  grains  of 
chloride  of  sodium  per  gallon,  but  is  by  no  means  an  unpalatable  or  un- 
healthy water.  If,  however,  the  salt  cannot  be  accounted  for  in  some 
such  manner,  special  attention  to  organic  impurity  is  indicated. 

Excess  of  alkaline  earths  in  the  water  is  productive  of  intestinal  dis- 
orders. Otiier  morbid  processes  are  attributed  to  them,  as  vesical  calculi 
and  goitre  ;  but  these  have  little  interest  to  the  camp  hygienist,  except  in 
so  far  as  tendency  to  disease  implies  deterioration  of  the  system.  In  the 
form  of  carbonate  they  may  exist  in  larger  proportion  without  detriment 
than  in  other  combinations. 

The  iron,  alumina,  silica,  and  phosphates  are  rarely  of  importance  as 
deleterious  agencies.  Waters  which  have  remained  for  some  time  in  con- 
tact with  a  clay  stratum  are  often  impregnated  with  an  odor  somewhat 
similar  to  that  of  organic  decomposition,  which  renders  them  unpalat- 
able but  not  dangerous. 

Nitrates  and  nitrites  are  of  interest  only  as  the  remains  of  previously 
organized  materials.  Their  presence  necessitates  an  inquiry  as  to  whether 
their  origin  is  recent  or  remote.  If  reoent,  increased  rapidity  of  flow  may 
bring  into  the  supply  the  unchanged  principles  from  which  they  are 
derived.     The  organic  irrtpurities  of  such  waters  must  be  closely  watched- 

In  reviewing  the  inorganic  constituents  of  drinking  water,  it  is  seen 
th^t  their  bearing  on  the  question  of  organic  contamination  is  chiefly 
dwelt  upon.  The  injury  wbieh  they  effect  parse  is  as  nothing  to  the  dan- 
gers which  may  spring  from  their  azotized  connections. 

Like  the  mineral  substances,  the  organic  matter  may  occasion  gastrio 
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and  enteric  disturbances,  but  unlike  them  it  may  be  the  source  of  d 
which,  when  cmcv  introduced  hy  the  water,  is  propagiUed  irrespective  of 
it^  and  may  di'etroy  the  efficiency  of  an  army  a«  quickly  as  it  effecu  th« 
dentructiuti  of  the  individual.  Malarial  fevers,  dysentery,  typhoid,  cholerOt^ 
yellow  fever,  i\\v  most  formidable  uf  camp  diseases,  have  all  been  traced! 
to  impregnation  of  the  water-supply.  In  the  face  of  such  possibilities  thft; 
im|K»rtunce  of  the  organic  matter  cannot  be  overrated.  To  the  camp  sani-ij 
tarian  water  analysis  is  virtually  the  analysis  of  the  ori^nic  contamination.: 

Inorganic  salts  aro  readily  detectf^d  and  estimated,  and  an  opinion  ow 
their  wholcHOTrifncKs  formed  without  doubt  or  hesitancy;  but  it  is  others; 
wiao  with  the  more  dangerous  constituent.  Nothing  is  known  of  ita  conH 
pocition,  nothing  of  ita  charaotera,  nothing  of  the  poison,  germ,  or  speci*] 
fioity  which  may  attach  to  it  in  a  given  case.  Ita  presence  can  be  detected 
and  ilM  <|uantity  approximately  determined,  but  there  is  unfortunately  nOj 
test  for  quality  other  than  its  effects  on  the  system  when  ingested- 

Kxprrit'uco  of  this  nature  teaches  that  vegetable  matters,  generally 
npeaking,  are  loss  virulent  than  those  of  animal  origin.  The  analysis  o( 
tho  nrganin  contamination  must  therefore  embrace  an  examination  of  every-; 
thing  which  can  throw  light  on  its  history  or  derivation,  and  thus,  as  seeif 
above,  the  inorganic  nitrates,  nitrites,  sodic  chloride  and  ammonia  beoomd 
involved  in  thi'  investigation. 

Wfitirf  fiicilitit'M  exist,  an  accurate  determination  of  the  inorganic  con<j 
■litutiuii  of  the  water  should  be  mado  and  recorded.     For  this  purpoMJ 
two  or  thn^^  gallons  are  rrquired;  and  of  course,  in  collecting  the 
care  mtiMt  lui  taken  to  ensure  that  the  sample  contains  nothing'  but 
existod  in  the  supply  from  which  it  was  drawn. 

In  tommencing  th«  analysis  the  specimen  bottles  are  perm 
ilAml  for  three  days  to  effect  the  deposition  of  all  suspended  matter*, 
The  elear  water  is  drawn  off  by  syphon,  and  the  sediment  examined  fo< 
\UUiK  and  dofomptming  organic  matter. 

In  Oi«  mimntimr,  on  n  tiltored  sample  the  hardness,  total  and  perma^ 
MHi,  )a  dwlermined  by  soap-solution,  and  qualitative  investigations  insii* 
l«l«|  Ut  lioto  Ih"  prest^ncc  or  absence  of  the  various  substances  which  artt 
t>»lfm*Uu\  In  »u*ih  waters,  and  to  specify  their  combinations. 

ihm  Iff  two  litren,  ili|M'iMilng  on  the  richness  or  poverty  of  the  water  ia| 
tn//rxai*l'<  salts,  aro  civa|K'rated  to  dryness  in  a  water-bath,  and  the  residu«i 
w#.ij(h*'d.  It  In  iJion  heated  to  destroy  organic  matter,  car©  being  lakea 
thai  th«  t«im|Miralurcj  Is  not  such  as  will  induce  changes  in  the  minerals—^ 
oaNnaiUin  tit  ihalU,  deflagration  of  nitrates,  decomposition  of  magnesiatt 
iililofiiK  nUh  After  tliiH  proeens  carbonate  of  ammonia  is  dropped  on  lh« 
raaidim  Ut  rupUi'a  earbonii'  acid  which  may  have  been  driven  off",  the  «ra- 
monia  U  v*/UHII/^m|  nud  iIm^  dried  material  weighed  for  the  total  quantity 
lif  inorgrtine  m/|mU  im  tho  water  under  examination.  The  difference  be-. 
two-Ill  this  and  the  prvvious  weighing  represenU  the  destroyed  orgapift 
matlof.  II 

Tim  UHal  sritlds  af«  thitii  boiloil  with  dilute  hydrochloric  acid  and" 
water,  and  thr  inariluble  «llina  filtered  off.  ignited,  and  weighed 
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The  acid  solution  is  heated  with  ammonia  in  excess  and  the  precipi- 
tated iron,  uhimitia  and  phosphates  separated,  ignited,  and  weighed. 

The  removal  of  the  lime  from  the  alkaline  filtrate  is  accomplished  bv 
precipitation  with  ammonia  oxalate — the  lime-salt  being  afterward  de- 
composed by  ignition,  and  weighed  as  chalk  after  treatment  with  carbo- 
nate of  ammonia. 

From  the  filtrate  the  magnesia  is  thrown  down  by  ammonia  and  phos- 
phate of  soda,  ignited  strongly,  and  weighed  as  pyrophosphate. 

One  or  two  litres  arc  treated  with  barium  chloride  in  the  presence  of 
hydrochloric  acid,  and  the  precipitate  allowed  to  settle  for  three  days, 
when  the  greater  portion  of  the  water  may  bo  removed  by  syphon,  and  the 
sulphate  collected  on  a  filter,  ignited,  and  weiglied  for  the  acid. 

One-half  to  one  litre  is  concentrated  and  the  chlorine  estimated  by 
silver  solution  of  known  value. 

A  similar  quantity  is  evaporated  nearly  to  dryness  and  the  carbonic 
acid  determined  by  standard  acid  and  alkaline  solutions. 

One  or  two  litres  are  evaporated  to  a  small  bulk  with  enough  of  barium 
salt  to  remove  the  previously  determined  sulphuric  acid  ;  well-washed 
lime  is  then  added,  and  the  boiling  continued  for  a  short  time  to  separate 
magnesia.  The  solution  is  then  tiltf  red,  and  the  dissolved  calcium  thrown 
down  by  carbonate  and  oxalate  of  ammonia.  The  filtrate  is  cvajwrated 
and  ignited,  but  before  weighing  it  must  be  redissolvod  and  again  treated 
with  carbonate  to  remove  the  last  of  the  lime.  ITie  alkali  clilorides  can 
now  be  weighed,  the  chlorine  ascertained  by  silver  solution,  and  the  alkalies 
calculated  therefrom. 

Nitric  acid,  when  present,  is  determined  as  ammonia  by  distillation 
th  zinc,  iron,  and  caustic  soda. 

An  examination  of  this  character  is  required  to  give  scientific  accuracy 
to  an  important  item  in  the  medical  history  of  a  camp.  But  in  cases 
where  time  and  appliunccs  are  not  available,  whenj  the  question  is  sud- 
denly presented,  and  immediate  answer  demanded  as  to  the  wholesome- 
noss  of  the  inorganic  constituents  of  a  given  sample,  the  medical  officer 
can  aim  only  at  that  degree  of  accuracy  which  will  furnish  a  satisfactory 
solution  to  the  point  at  issue.  This  can  usually  be  attained,  in  the  absence 
of  balance,  burettes,  standard  solutions,  and  lime  for  their  application,  by 
the  aid  of  a  few  reagents,  with  test-tubes,  spirit-lamp,  and  small  evaporating- 
dish.  But  the  method  is  based  on  the  experience  of  the  individual  in  the 
processes  of  water  analysis,  and  its  accuracy  dependent  on  practice  and 
observation. 

If  100  0.0.  of  the  water  be  evaporated  to  dryness  over  the  spirit-lamp, 
the  quantity  of  the  residuum  may  be  expre.*i.sed  in  grains  per  gallon  by 
one  who  has  often  verified  his  estimate  by  the  balance,  while  its  appear- 
ance, its  state  of  aggregation,  whether  layered  over  the  capsule  or  left  in 
the  bottom  by  the  last  of  the  water,  give  hints  as  to  its  nature.  Again^ 
in  heating  to  destroy  organic  matter,  t!)e  development  of  the  carbo- 
naceous coloring  from  pale  fawn  to  black,  with  evolution  of  odor,  conveys 
much  information  as  the  balance  can  furnish  iji  a  case  whore  quality  is 
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of  so  mucb  ^n^iiter  import  than  quuitJty.  Tlitf  ojiilitioa  nl  %  few  <li\ifM ,, 
of  water,  showing  tho  Ennriiipr  of  solution,  oorrobor»t««  tl«  iuferftonr* 
from  the  iiiuiuier  in  vrhk-h  th<;  vratc^r  Ivft  the  ncciiiuum.  Acidulaiion  with 
hydrochloric  acid  convoyA  inform&tiun,  a*  tbo  rffervesoencu  ts  grcMer  iir^ 
less,  as  it  is  inaiiUv  in  Ihn  utjuc-nux  »oluiinn  nr  adrmnee*  id  tosavi  aa  tke 
liquid  is  tilu^d  over  iht?  ]e»s  sulublu  filui,  or  aa  tl  faUa  U»  disaulre  uatU 
large  excr^if*  \A  wairr  la  nddofL 

If  tho  acul  Bolutioii    be  diluted  to  10  c.c.^  ajid   vxcesa  of   afninoDi% 
added,  alteration  in  tint   indio&t<'«  iron  and  alumina.     Qn   boiling  tbi 
alkaline  r<fno(<iiirtilion  with  c>xAljiti>  of  ammonia  tlitt  cjnantity  of  III 
determinid.     Two  grainb  of  carVxniate  per  g^ion  ibuft  |>r«cipi(Bt<Hl 
non-grannlar  opacity  which   '*   '"^"'  in  c!8**nng.     With  font  graiiu  lni«' 
granules  fall  to  the  bottom,  X  uvtT,  and  leaving  lb*?  su|Mvniataiit' 

liquid  milky  for  a  time,     Whu©  from  »ix  to  ton,  and  upwurxU  tbc  pi»* 

cipitate  bi't*oin<*s  Oaky  ;imi  faUs  !«■  t'ttdUy,  leaving  tho  »>tution  t'l^ar,  an*i 
giving  a  basis  for  its  estiinatton  b  \  bulk  in  the  bottom  of  the  test-cubt:^ 
Collateral  experiment  on  a  samplv  nled  to  throw  <iowii  tho  lime  rarbo-: 
nate  indii'attj&  the  soluble  caloium  l4.  Sulphuric  arid  is  estimated  by" 
the  varying  d*'risily  of  tho  baryta  oio,jdinp«A,  or,th<*  operator  being  famtl- 
iar  with  the  appreciable  misiinens  p^oduc^^d  by  one  grain  of  acid  per 
gallon,  may  dilute  the  sample  with  volume  of  aoid-free  wat4*r  tjntil  tha 
one-grain  reaction  is  attained*  The  snilver-test  for  chlorine  give*  a  blua 
haze  witli  one*  g"i*»if*»  incn^asing  through  various  degretfs  of  opacity,  until 
with  eight  grains  luinuto  piirticles  begin  to  float,  and  with  leu  a  precipi' 
tation  of  Miiall  Hakes  takes  place  in  the  milky  solution.  The  aoap*r»a(v 
tions,  also,  to  those  practised  in  their  application,  arc  of  much  value  in 
hygienic  (jiinntitative  determinations. 

Hy  siu'h  a  jscries  of  experiments,  oceupying  liltle  inor^  than  tho  tinifr 
icqiiircd  U\  evaporate  100  c.c.  of  water  over  a  spirit-lamp,  all  pmetical 
<HH'stions  relating  to  the  inorganic  eonstituents  can  be  answered. 

ItuL  rough  approximations  are  valueless  in  the  case  of  thn  organic  m&i' 
l(*r.  'I'ho  quantity  whieh  may  produce  injurious  effects,  even  m  ihtt 
(ibK*-rn*'  of  fipoeiiie  f^voison,  is  so  Small  that  in  its  estimation  rocouracbhoulil 
Ih'  hri'I  lo  thoniont  drlirate  methods.  i 

("f  f'liar  iir*d  oIIht  riigitlve  camps  no  estimation  is  possible,      n^liaoOA' 
iivf<>  t."  i.hu'MJ  iiji  in>hir,  lai4lL%  and  odor  to  indiratethe  [lOKMbilitv  of  dan- 
[tt  t  (wr'l  Mf'i  pr<feiinLiitr»«  niTpdful.     To  detect  odar  a  bottle  half  filled  wHIlJ 

''' ''    N  oiiak^n,  and   tho  air  with  which  the  wulw  has  ^Bon,  ao  ta 

*^(-''fI',  ";f.h(.4,  U  mibmilted  to  examination.  | 

f  *»'  p(»*Mr*(«i<  of  nrganin  matter  insufficient  to  give  odor  is  indicated  hr 
\,\»'i'' utu^f  rbjririK  ^'^  ignition^  by  reduotion  of  gold  in  terchloride  solu- 
\}',u,\>i  '^'•*'*AtiT\m\\uyx  of  pitrnmnganntc,  etc.  The  last  has  been  much 
Mai  d  ,tn  ,t  '|iiMMtil.nlivti  toBt»  the  nniount  of  organic  matter  per  gallon  being 
(^pf'-M'-l  in  grnifiN  of  oxygen  fr<mi  permanganate  required  1 
fitr If  ti'iu 

fttil  Ih't  ttuml  delinate  tent  of  the  presence  of  organio  subflti 
at  the  mimt*  i\mn  their  moat  aocurate  measure,  is  that  whid 
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science  owes  to  Professors  Wanklyn  and  Chapman.  The  nitrogen  of  the 
contamination  is  detected  and  determined  as  ammonia  hy  the  action  of 
potassaand  its  permanganate.  Ammonia  pre-existing  in  the  water  must 
be  removed  before  the  application  of  the  test;  but  as  this  gas  is  in  many 
instances  proportionate  to  the  organic  decomposition  which  has  taken 
place  in  the  water,  its  estimation  becomes  a  formal  part  of  the  analysis. 

The  ammonia  separated  in  either  case  is  determined  hy  Nesslcr^a  re- 
agent. When  a  solution  of  mercuric  iodide  in  iodide  of  potassium  and 
potassa  is  added  to  a  liquid  containing  ammonia,  a  reddish  precipitate 
occurs;  but,  when  traces  only  are  present,  a  yellowish  coloration  is  pro- 
duced, %'arying  from  the  palest  straw  tint  to  a  dark  i>rown.  The  depth  of 
tint,  by  comparison  with  that  produced  in  ammoniacal  solutions  of  known 
strength,  is  the  measure  of  the  ammonia  present.  Flat-bottomed  cylindri- 
cal test -glasses,  about  an  inch  in  diameter  and  five  or  six  inches  high,  with 
a  mark  at  the  50  c.o.  level,  are  convenient  for  instituting  comparisons. 

The  Nessler  solution  is  made  by  dissolving  3.5  grms.  of  iodide  of  potas- 
sium, and  1.6  of  mcrcurio  chloride,  each  in  a  little  water,  and  adding  tho 
mercurial  solution  to  the  other  until  the  saturation-point  is  reached,  when 
the  preparation  is  made  up  to  100  c.c.  with  concentrated  solution  of 
potassa. 

The  standard  solution  for  comparison  contains  31.5  mgrm.  of  ammo- 
nium chloride  per  litre,  one  cubic  centimetre  of  which  is  equivalent  to  .01 
mgrm.  of  ammonia. 

In  conducting  the  analysis  a  certain  quantity,  say  5iK)  c.c,  of  tho 
water  is  distilled  from  a  litre  retort  connected  with  Liebig's  apparatus,  or 
some  other  means  of  effectually  condensing  the  vapors.  Tho  distillate  i» 
collected  in  a  test-glass,  which,  when  filled  to  the  50  c.c,  mark,  is  replaced 
by  a  second.  To  the  distillate  in  the  first  glass  two  cubic  centimetres  of 
Messler's  solution  are  added  and  the  tint  noted.  Two  or  tlireo  minutes 
nly  are  required  for  tho  full  development  of  the  color.  Experience  ena- 
bles the  operator  to  give  a  guess  at  the  strength  of  the  ammoniacal  solu- 
tion which  will  match  it.  He  therefore  runs  into  a  test-glass  \  c.c.  of  tho 
standard  ammonia,  fills  to  50  c.c.  with  distilled  water,  and  adds  2  c.c.  of 
the  test-solution.  If  the  coloration  thus  produced  bo  too  faint  or  too 
deep,  the  experiment  must  be  repeated  with  >*  -t-  1,  or  N  —  1  c.c,  as  seema 
required  to  match.  In  all  cases  where  the  proper  tint  is  struck  at  the  first 
trial  it  is  well  to  guard  results  ivith  a  weaker  solution  on  one  side  and  & 
stronger  on  the  other. 

The  tints  are  well  defined  for  each  .01  mgrm.  of  ammonia  present;  and 
as  they  are  perfectly  clear  and  transparent,  the  distillation  freeing  the 
mple  from  inorganic  salts  which  would  interfere  with  the  purity  of  tho 
color,  there  is  no  hesitation  or  uncertainty  in  decision. 

When  the  ammonia  in  the  distillate  is  comparatively  large  the  colora* 
tion  may  be  too  dark  for  accurate  discriminalion  ;  in  this  instance  one- 
half,  one-fourth,  or  less,  is  taken,  diluted  to  50  c.c,  and  the  color  of  the 
dilution  matched  for  quantitative  estimate. 

If  the  free  ammonia  be  minute  in  quantity  its  volatility  may  carry  it 
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«11  over  with  the  first  50  c.o^,  in  w}urh  cmae  the  seodnd  test-gUas  of  dtwlilc 
late  will  giro  no  color  with  NcAsler^s  solution.  Butt  ««  it  ofton  h&ppral 
that  the  second  and  third  test-glasses  will  contain  d«orettsin^  quanlttiei^ 
they  must  be  catimatod,  and  the  distillation  onntinucd  antil  60  cc  anj 
collected,  which  show  perfeot  frpedom  from  ammoniw*al  taint. 

There  ia  then  atidi*d  to  the  residual  wai*vr  in  the  wtort  10  grms^  ol 
caustic  potash  and  .400  grms.  of  p«nn«nganat<v  disaolv^d  in  divtillocl 
water  whirli  ItaH  been  proved  fwe  from  ammonia,  and  the  distillaliou  tl 
continued.  Under  tho  action  of  t bed©  chemicals  the  lutrogeii  of  org»nk 
matter  is  foiivf«rtocl  i«U>  umtiionia,  which  is  rondcn»ffd  and  c-attimated,  i^ 
was  the  fr^^ri  ammonia^  in  auoooabivo  porliona  of  50  c.o.  «(acfi,  until  no  iiion| 
is  evolved.     Hem,  also,  thi  >art  of  thn  ammonia  dropa  into  Ihf 

first  glass,  and,  if  in  lAtge  may  require  dilutioa  for  diMffimtnil 

tion  of  tint.  *  I 

From  the  total  of  nmmonl  e  suoeannve  test^^lassea  the  amotinl 

per  litre  or  p^lon  is  calculator  ^Hj^h  Anthoritioii  record  their  rc«ulli 

in  milligrammeii  per  litre,  or,  n  i  the  sntnc  thin^^  in  parts  por  milUofli 

If  500  o.c.  hav€^  hvrrt  plained  in  *lort,  multiplication  of  the  Aininociii 

by  SJ  expr(^ssc3  it  in  accordance  w;       this  system. 

This  test«  bo  sensitive  to  the  p  sence  and  accurate  in  the  dotorminii 
lion  of  nitrogv^nouA  tnatters,  give  unfortunately^  no  hints  a«  to  the! 
toxic  qualities,  Thesp  rnuat  be  dmwn  from  other  oonaiderations.  i 
study  of  the  possible  sources  of  contamination  may  iiometimes  c>xclude  wl 
animal  derivation.  Absence  of  free  ammonia,  nitrate's,  nitrites,  and  clilo 
rides  will  also  exclude  it.  Preaence  of  much  free  ammonia,  with  organic 
ammonia  (^inall,  indicates  influx  of  rain.  Free  ammonia  amalt  and  or^nil 
matters  larj^^jg-ivo,  in  ihe  absence  of  nrtritc-s,  a  recent  ve^table  origin  t^ 
the  contamination.  Free  and  organic  ammouiaf  both  lar^ge,  in  the  abseno 
of  r.iinfal),  Tiitntes  and  chlorides^  m  indicative  of  vegetable  impuHtv  axi4 
decomposition.  Presence  of  ammonia,  free  and  albuminoid^  with  nitHt«^ 
]>oints  to  danger  from  animal  matter;  and  the  conjunction  of  nmmoni^i 
chlorine  and  organic  matter^  implies  sewage  infiltration  either  by  gt<M 
contamination  of  the  soil  or  the  establishment  of  sink-connnctions, 

AVliilo  the  ammonia  distillations  are  progressing  the  operator  can 
tormine  the  presence  or  absence  of  nitric  and  nitrous  acids  and  estimaM 
tli(!  chlorine.  Sprengors  test  for  nitrates  is  the  best  for  tho  militarv  *uis 
geon:  20  or  30  c.c.  of  the  water  are  evaporated  to  dryness,  and  a  dropol 
the  test-solution,  consisting  of  one  part  of  carbolic  acid,  four  of  sulphuna| 
and  two  uf  water,  is  added  to  the  dried  residue,  producing  a  reddiahl! 
brown  coloratitm  wlien  nitric  aoid  is  present.  Nitrous  acid  is  detected  bj 
the  blue  color  when  iodine  is  liberated  in  an  iodized  starch  solutloOi 
Chlorine  is  estimated  volumetrically  by  a  douinormal  or  other  iitandai4 
solution  of  silver. 

Any  or  all  of  these  indrganic  forms  of  matter  may  be  p 
water  without  detriment  to  its  quality,  provided  organic  sul 
not  coexist.  Their  organic  origin  is  so  remote  as  to  deprive 
ence  of  serious  meaning.     But  when  a  trace  of  vegetable  or  an 


J 


nVOlENE   OF   CAMPS. 


127 


accompanicK  them,  thoir  presence  adds  to  the  suspicion  with  which  thn 
water  should  bo  regarded.  Indeed,  certain  proportions  of  organic  ammo- 
nia distilled  from  the  sample  should  condemn  it  irrespective  of  all  other 
considerations. 

In  turbid  waters  the  organic  matter  held  in  suspension  is  of  interest  in 
this  connection,  as  in  the  absence  of  subsidence  or  filtration  it  may  be  a.s 
harmful  as  when  dissolved.  Moreover,  it  is  present  under  circumstances 
favorable  to  its  disintegration  and  solution. 

Sediment  varies  in  weight  per  gallon,  chiefly  owing  to  its  inorganic 
constituents.  The  microscope  gives  information  concerning  them,  and 
also  with  reganl  to  the  living  and  dead  organized  material  which  may  be 
present.  Few  waters  are  froe  from  infusoria  when  a  drop  of  the  sedi- 
ment is  examined,  but  no  practical  generalizations  have  been  reached. 
All  are  connected  with  impurity.  The  writer  is  induced  to  believe  that 
a  prominence  of  living  vegetation  on  the  microscopic  field  is  more  likely 
to  correspond  with  a  wholesome  water  tlian  is  the  case  with  any  other 
organic  appearance. 

While  a  water  may  be  dangerous  from  dissolved  organic  matter  in  the 
absence  of  sediment  or  of  nitrogenous  substances  in  the  sediment,  the 
presence  of  the  latter  may  be  regarded  as  evidence  of  its  existence  in  solu- 
tion, not  so  much  as  a  consequence,  but  as  a  coincident  fact.  As  the 
result  of  many  experiments  on  Western  streams,  one-quarter  of  a  grain 
of  organic  sediment  per  gallon  (obtained  by  ignition  and  the  balance)  led 
to  the  expectation  of  organic  ammonia  in  quantity  sufficient  to  throw 
suspicion  on  tho  wholosomencss  of  the  water. 

But,  having  pronounced  upon  it  in  the  first  instance,  the  duty  of  the 
medical  offi(!er  in  relation  to  the  water-supply  has  only  commenced.  Con- 
stant watchfulness  is  required  to  guard  against  contamination,  either  in 
source  or  distribution,  and  frequent  examinations  to  detect  deterioration 
before  it  is  forced  upon  notice  by  the  occurrence  of  preventable  dis- 
ease. 

The  sanitary  bearing  of  any  variation  in  its  constituents  must  be  de- 
termined, but,  above  all,  the  organic  contamination  must  be  noted  at 
intervals,  and  its  increase  carefully  investigated  and  traced  to  its 
source. 

Every  health  officer  will  acknowledge  the  necessity  of  thus  guarding 
the  water-supply  in  camps  wliere  soil-pnllution  is  the  inevitable  conse- 
quence of  continued  occupation,  and  where  all  formidable  outbreaks  of 
disease  are  connected  with  organic  impurity.  Vet  this  care  is  seldom 
bestowed,  chiefly  from  an  impression  that  the  organic  matter  lies  beyond 
the  scope  of  our  present  means  of  research.  It  is  tnie  its  quality,  its 
action  on  the  human  system,  cannot  bo  predicated  from  the  results  of 
chemical  examination;  but,  when  certain  limits  of  organic  impregnation 
can  be  defined,  within  which  exp<!ripnce  shows  the  water-supply  to  be  in 
general  innocent  and  beyond  which  there  is  liability  to  disease,  the  method 
which  can  accurately  state  the  position  of  a  given  water  with  regard  to 
those  limits  should  not  be  overlooked.     The  process  occupies  but  little 
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time,  and,  while  coniltiniiig  delicacy  with  nccnmey^  ita  simplicity 
tillation  nml  mjitching-  of  well-markwl  tinta — excludes  the  likelihood  of 
manipulative  orrors. 

British  analysts  are  g^uidod  in  tlieir  d«>ci»ion8  as  to  the  allowable  limit 
of  impurity  in  potable  waters  by  the  opini(»iiof  AVanklyn,  who  luoks  u 
albuminoid  ammonia  above  .10  per  million  aa  a  Huspicious  sign,  and  co 
domna  water  conlaining^  over  ,15  parta.  Most  of  the  waters  condemned  bv 
those  sanitary  officers  are  from  wells  which  on  examination  show  aewagt^ 
infiltration,  rivers  which  are  polluted  by  settlements  nearer  their  »ouroe, 
and  waters  ji:eiierally  on  which  the  8uapieion*uf  typhoiil,  diplitheria,  or 
other  animal  poison  has  been  cast.  Prof.  AVanklyn's  limit  must  therefore 
be  regarded  as  applying  to  animal  contamination.  It  is  the  limii  which 
in  our  country  we  ought  to  accept  in  the  denser  settlements,  and  in  every 
case  whore  an  animal  origin  to  the  organic  matter  is  itidieatej  by  carefuli 
survey  or  chemical  analysis. 

Not   that  typhoid  developments  are   to   be   expected   in   every  oaj 
where  the  organic  ammonia  exceeds  this  limit,  but  that  experience  sho 
greater  probaliility  of  their  occurrence  with  a  water  thus  impregnated, 
the  animal  poison  of  typhoid  being  more  likely  to  be  present  with  a  largo' 
than  with  a  small  organic  pollution,  I 

But  when  animal  matter  is  excluded  by  the  circumstances  of  the  rase, 
this  limit  must  l>e  extended.     The  waters  of  the  purest  mountain  streams 
in  our  unsettled  West,  where  anitnal  contamination  is  an  impossibility, 
contain  .14  parts  of  organic  ammonia.     At  other  times  they  may  yield       i 
.20,  .25,  or  more  parts  per  million  and  yet  be  regarded  as  comparatively ^^| 
innocent.     In  18T5,  when  the  writer  first  investigated  the  organic  impurity  ^1 
of  these  waters,  no  doubt  was  thrtiwu  upon  their  wholesoraenesa  until  .50 
was  rcaclii'd,  when  tfir  letter  of  the  medical  officer  (Dr.  HofF,  U.S.A.,  at 
Fort  Sanders,  AVyoming  Territory),  who  forwarded  the  sample,  spoke  of 
low  fevers  which  had  existed  at  some  previous  time  and  bad  been  attrib- 
uted by  the  settlers  to  impurity  in  the  water.     In  reporting  at  the  time  on 
these  analyses  to  the  Surgeon-General's  Office,  the  following  language  w»s 
used: 

"What  is  the  cause  of  the  large  amount  of  organic  matter  in  our 
"Western  streams  as  compared  with  that  in  the  waters  of  Britain  ?  These 
streams  ought  to  be  pure,  if  pure  water  is  to  be  found  in  nature,  as  they 
run  through  no  populous  districts,  and  are  thus  free  from  the  eource-s  of 
ctontamination  against  which  sanitary  officers  are  most  on  guard.  They 
spring  from  a  cleft  in  tlie  rocks,  are  mostly  rapid  in  their  course  until  ther 
reach  the  plains,  and  are  fed  by  the  rainfall  and  tlie  melting  snows. 
There  seeiris  tudhing  left  by  way  of  explanntion  than  the  wildncsa  of  thr 
country  througli  which  they  run.  In  England  the  fields  arc  fenced  in  and 
the  soil  cultivated  to  the  very  banks  of  the  strcnms,  the  woods  are  well 
kept,  and  the  swamps  drained  and  reclaimed ;  but  here  there  is  no  cultirs- 
tion;  vegetation  lives,  and,  instead  of  being  garnered  up,  dies  and  decays. 
The  forest  trees  fall  and  rot  where  they  fall,  I  have  been  in  the  TJlnt*l» 
Mountains  where  ore  the  sources  of  Black's  Fork,  and  among  the  pines 
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covering  the  slopes  of  the  ridge  there  are  more  fallen  trees  in  all  stages 
of  decay  than  living  ones  in  those  untouched  forests.  Through  such  dead 
vegetation  the  streams  have  to  force  their  way,  and  it  would  be  singular 
indeed  if  they  did  not  take  up  a  portion  of  the  soluble  organic  matter. 
But,  in  addition,  in  the  tangled  willow-growth  of  the  valleys,  where,  as  in 
the  forests,  the  growth  of  to-day  rises  froua  the  decay  of  ages,  the  beaver 
dams  up  the  stream,  and  vast  masses  of  water  are  stagnated,  to  dissolve 
the  dead  vegetable  tissues,  and  find  their  way  by  slow  degrees  back  into 
the  beds  of  the  running  water. 

"That  the  dissolved  organic  matter  is  vegetable  in  its  origin,  is  also 
shown  by  the  absence  of  chlorides  and  nitrites,  and  that  it  is  recent  by 
the  frequent  absence  of  ammonia. 

*' .  .  .  Of  the  waters  given  above,  all  would  be  condemned  by 
British  authorities,  with  the  exception  of  the  Omaha  well  (.10  parts),  and 
even  it  would  be  looked  upon  with  suspicion.  Such  waters  in  England 
would  be  the  centres  of  so  many  typhoid  fever  ranges,  while  hero  there  are 
but  a  few  sjwradic  cases  recorded.  And  now,  how  comes  it  that  the  large 
amount  of  organic  matter  in  our  streams  ia  productive  of  so  little  injury 
to  the  people  using  them  ?  Undoubtedly  because  of  the  character  of  the 
organic  matter.  It  is  vegetable  in  its  nature.  Then  we  must  assume  that 
vegetable  matter  dissolved  in  water  is  less  hurtful  than  that  of  auinml 
origin,  and  that,  instead  of  .07  being  suspicious  and  twice  this  amount 
dangerous,  which  may  apply  to  animal  matter,  .30  is  allowable,  .40  sus- 
picious, and  .50  dangerous,  as  at  Fort  Sanders  we  are  first  confronted 
with  a  possibility  of  typhoid  fever   in    connection  with  the  water-sup- 

ply" 

But  this  estimate  of  the  allowable  limit  of  vegetable  matter  was  soon 
shown  to  be  too  high.  Continued  observation  of  the  organic  impurity, 
and  of  the  health  of  the  communities  making  use  of  the  waters,  demon- 
strated the  connection  between  the  adynamic  remittent  of  those  regions 
and  the  impure  water-supply. 

In  studying  mountain  fever  clinically,  its  malarial  origin  was  recog- 
nized, and  investigation  led  away  from  any  suspicion  of  the  water  to  a 
search  for  obscure  causes  of  malaria.  Innocent  mountain  valleys,  which 
never  originated  a  chill  other  than  that  from  severity  of  weather,  were 
looked  upon  with  suspicion  as  the  probable  source  of  a  malarial  disease  as 
dangerous  to  the  individual  as  is  typhoid  fever.  Yet  some  facta  con- 
nected with  the  history  of  the  disease,  such  as  its  occurrence  witli  the 
thermometer  at  zero  or  below,  seemed  absolutely  inconsistent  with  a 
malarial  origin.  Dr.  Roberts  Bartholow,  in  his  report  from  Fort  Bridger, 
Wyoming,  for  September,  1858,  gives  a  good  picture  of  the  disease,  and 
concludes  his  reference  to  the  cause  thus:  *' In  the  present  state  of  our 
knowledge  upon  the  subject  of  this  aijrial  poisuii,  it  must  be  confessed  that 
the  cause  of  this  fever  must  be  sought  elsewhere  than  in  the  theory  of  a  local 
poison.  The  occurrence  of  this  fever  may  be  plausibly  accounted  for  upon 
the  theory  of  latent  malaria  becoming  sensible  in  a  rarefied  atmosphere 
and  at  a  considerable  elevation."     Hertz,  writing  for  Ziemssen^s  Cyclo- 
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pedia  '  nt  a  later  date,  thua  expresses  the  uncertainty:  "Whether  siinili 
conditions  will  be  found  to  exist  explaining  the  origin  of  mountain  fcr 
Buch  a»  a  roeky  soil  with  clefts  and  rh&sms  containing  damp  and  decaWiu 
detritus,  is  not  yet  determined/*  , 

From  a  cliuiual  point  of  view,  the  cause  of  the  disease  was  sarroundoj 
with  mystery.  But  these  pecplexities  vanished  when  variations  in  ta 
organic  impurity  of  the  water  were  shown  to  correspond  with  vanatia^ 
in  the  intonaity  and  prevalence  of  the  disease.'  i 

As  animal  matter,  in  certain  stages  of  its  decomposition  or  envelop 
ing  spcciHo  germs,  gives  expression  to  its  presence  in  the  sy5t«>m  bv  thi 
developments  of  typhoid  fever,  so  vegetable  matter,  in  certain  stages  d 
its  decomposition  or  enveloping  specific  genns,  gives  rise  to  an  adynamM 
remittent,  for  which  the  writer  has  suggested  the  name  of  u^iusfnaiari^ 
fever,  '  t 

Viewed  in  its  connection  witli  this  affection,  the  organic  ammontl 
should  not  exceed  .Iti  parts,  for,  when  .20  is  reached,  the  disease  makes  itf 
appearance  and  becomes  more  pernicious  in  individual  cases  as  the  amoun| 
increases.  Not  that  aquamahirial  developments  are  to  be  expected  iq 
every  case  where  the  organic  ammonia  exceeds  this  limit,  but  that  ei^ 
perience  shows  a  greater  probability  of  their  occurrence  with  a  wstertha( 
impregnated, — malaria  being  more  likely  to  be  present  with  a  large  thaq 
with  a  small  vegetable  contamination. 

All  natural  waters  have  a  history  which  indicates  in  general  terms  tlifl 
character  of  their  probable  insalubrity.  Arising  by  surface  et'sporatioa^ 
their  vapors  pervadq  the  atmosphere,  until,  having  reached  a  certain  point 
of  cumulation,  some  electric  or  other  change  in  surrounding  condition! 
causes  condensation  and  precipitation,  as  rain  or  snow.  Having  thui 
reached  the  earth,  they  divide  into  a  superficial  and  a  deeper  layer.  Th« 
former  is  collected  in  such  natural  reservoirs  as  rocky  tanks  and  clay- 
bottomnd  basins,  or  more  generally  is  drained  off  by  shallow  snrfflO«| 
coiu-ses  into  the  main  river-beds.  The  waters  of  the  latter  penetrate  t 
soil  to  a  greater  or  less  depth  where  they  stagnate  as  on  the  surface, 
more  generally  drain  to  lower  levels,  where  some  break  in  the  crust  per^ 
mits  their  reappearance  as  springs  which  channel  out  surface-course*  an4 
become  the  radicles  of  the  running  streams. 

In  their  progress  through  the  air  as  vapor  and  cloud  the  waters  become; 
impregnated  with  many  soluble  impurities,  and  in  their  fall  as  rain,  and, 
especially  as  snow,  they  entangle  and  carry  down  all  the  organic  material 
which  is  diffused  through  the  atmosphere.  That  the  rainfall  is  a  purifier 
is  manifest  to  the  senses,  but  chemical  analysis  is  required  to  give  ad^-^ 
quate  expression  to  the  extent  of  the  purification.  The  rainfall  on  the| 
Rocky  Mountains,  where  contamination  from  any  but  natural  processes  it 
thoroughly  excluded,  contains  .16  parts  per  million  of  organic  ammonia.  | 


"Vol  II.,  p.  567,  New  York.  1876. 
'  Hoitntain  Fever  and  Halariotu  Waters; 
Jauaary,  1878. 
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The  snow,  which  falls  in  heavy  flukes  and  forms  tho  bulk  of  the  annual 
anow-precipitation,^ivcs  from  .40  to  .60  parts,  depending,  no  doubt,  upon 
the  condition  of  tho  aortal  regions  through  whioh  the  clouds  have  swept 
previous  to  and  (hiring;  their  earthward  fall.  Snow  collected  on  tho 
Wasatch  and  Uintah  Mountains,  in  Utah  and  Wyoming,  yielded  these 
amounts. 

Viewing  cloud-precipitation  as  a  purifier,  all  surface  waters — pools, 
ponds,  tanks,  snow-water  streams  and  rain-water  courses — have,  of  neces- 
sity, an  organic  impregnation  proportionate  to  the  impurity  of  tJiw  at- 
mosphere through  which  they  have  circulated,  while  their  inorganic  con- 
stituents, in  consequence  of  slight  contact  with  the  soil,  may  in  general 
be  overlooked. 

On  the  other  hand,  in  their  percolation  or  filtration  through  the  sur- 
face-layers of  the  earth,  this  organic  impurity  is  removed;  but,  in  the 
meantime,  inorganic  salts  have  been  dissolved  to  an  extent  dependent  on 
the  character  of  the  strata.  On  their  reappearance  as  springs,  the  aOrial 
contamination  is  less  liable  to  interfere  with  the  wholesomeness  of  the 
supply  than  are  its  inorganic  constituents.  Deep  wells  may  be  regarded 
as  artificial  springs.  In  shallow  wells,  soluble  strata  and  insuffioieut  fil- 
tration indicate  the  possibility  of  inorganic  unwholesomeness  and  vegetable 
impurity.  River  waters  are  variable  in  quality  in  proportion  as  spring  or 
surface  water  contributes  to  their  volume.  Each  dilutes  tho  other.  In 
them  there  is  neither  so  much  iniiioral  matter  as  in  tho  springs,  nor  so 
much  of  the  air-swept  organic  taint  as  in  tho  rain  and  snow.  During  seasons 
of  flood  the  vegetabh?  eontaminati<»n  is  augmented,  chiefly  from  the  in- 
creaaed  proportion  of  the  surface  water,  but  in  part,  no  doubt,  to  the  dis- 
integration and  solution  of  organic  matter  carried  down  in  their  turbidity. 
Black^s  Fork,  Wyoming  Territory,  with  an  impurity  of  .14,  when  most 
free  from  surface  admixture,  gave  .28  parts  per  million  when  swollen  by 
melting  snows.  The  Little  Wind  River  of  Wyoming,  a  stream  running 
ox*er  its  rocky  bed,  clear  and  fresh  from  the  snow  of  the  mountains,  with 
only  two  and  a  quarter  grains  per  gallon  of  inorganic  matters,  gave  .34 
parts  of  organic  ammonia.  The  North  Platte  River,  in  various  stages  of 
flood  and  turbidity,  yielded  from  .30  to  .50  parts  per  million.  And  so  of 
other  streams. 

Deep  wells  and  springs  furnish  a  water  in  general  free  from  the  proba- 
bility of  aquamalarial  or  typhoid  infection;  hut  their  use  may  be  contra- 
indicated  by  the  presence  of  inorganic  matters. 

Shallow  wells  have  aquamalarial  possibilities  whioh  must  not  be  over- 
looked, and,  in  addition,  are  liable  to  animal  contamination  from  a  sur- 
charged soil. 

Rivers  are  more  liable  than  the  wells  last  mentioned  to  be  the  source 
of  aquamalarial  disease,  but  are  less  dangerous,  generally  speaking,  from 
Animal  matter,  owing  to  dilution  and  rapid  oxidation. 

Surface  ponds  are  certaiidy  utiwholesoino  from  their  vegetable  impreg- 
nation, and  are  exposed  to  possibilities  of  animal  poison.  Conoentratioa 
by  evaporation  may  render  them  still  more  deleterious. 
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Snow-water,  pure  and  fresh  a«  it  appear*  in  it»  courses  from  the  moo 
tains,  i^  dangerous  on  account  of  vrgetable  tm[}unty.  ^*  There  baa  lol 
been  au  opiaioii  that  snow-water  is  iinwhoWamc."'  Tho  writer  ia  i 
debted  to  Dr.  J.  J.  ^liJhau,  of  New  York  cil^,  PcnsentJy  Surg«cin  U,S.J 
for  an  Uhialrative  spccimf^n  of  tlio  oxiHTirnoo  which  gavp  birth  to  such  | 
opinion*  As  this  mattpr  is  still  muh  Judit't.^  i^xhI  its  hearing  manifest  < 
camp  water-supply  nntl  camp  dis^aaoH^  no  h^-uitatinn  ia  fell  in  quoting  0 
Milhau's  re|x>rt,  pufttcularij*  am  tli«  pdition '  in  which  it  appeared  Wl 
limited,  published  au  it  wasi  at  ih**  cuinincnc«-i2K<nt  of  our  late  war.  I 
every  word,  written  twoiny  yt^ars  ag-o,  points  to  th^  anow-wftter  aa  l| 
origin  of  the  fever  in  cump  ;  yet  itH  author^a  arraig'umcnt  of  tho  watt 
qualified  as  it  ia^  muat  b  '  na  profesaionally  bold|  in  tho  aihaaml 

of  a  knowledge  of  the  i  Ita  org:anio  iraprtjgnalion,  and  in  tl 

face  of  Its  apparent  absd 

"On  the  1st  of  July,  irst  colunin  I'tah  forces,  consisting  < 

Coni]>aiiy  A,  Engint?rrs,  ^c  npanics  oi  the  SvJitb   Infantry,  in  i 

19  officprs  and  348  enlietoc  ler  command  of  Lipnt.'Col.  Andrt^w 

Sixth  Infantry^  eiicampe>d  r  lluttii  Crrrk,  near  iht;  basi-  of  Med 

cino  Bfjw  Butte,  lat.  41°  41'  f.  lO*!*  3*j'  \V.;  elevation  above  Ictfi 

of  sea  about  t,000  feoL 

**TltD  camp  was  pitched  in  ras»y  valK*y  watered  by  a  number  t 
small  Ktreams  coming  directly  fr<  the  mt'ltiti^^  &nows  on  tht  tnountaia 
The  water  was  icy  cold,  clear,  ana  porfrctly  frrt?  from  th«  alkalinr  toal 
generally  found  in  the  waters  of  ih  t  regiori.  The  neighboring  mountat 
was  clothed  with  a  dense  forest  of  apruco,  Itr,  atid  pine,  and  lt»  upprj^  thk 
covered  with  anow. 

''As  this  locality  presented  t?very  advantaffo  for  a  good  and  health, 
carnj^  tiiG  command  made  a  halt  for  five  <lnys,  for  the  purpoao  «f  rv<rniitio| 
and  refitting.  On  the  30tb  of  June  a  working-party  of  ninety  men  wa 
sent  on  ahead  to  make  the  road  on  Stansbury's  trail,  through  Bridgftr*! 
Pass.  * 

*'  On  the  fourth  d^y  of  the  halt  ft  nevere  form  of  fover  very  ufia< 
pectodly  made  its  appearance  in  the  command,  which  in  four  daya  pla^ 
thirty-live  msn  on  tfie  sick  report,  and  news  was  sent  back  from  thi 
workii]^-party  that  twenty  of  the  ninety  men  were  -unfit  for  duty  on  ad 
count  of  this  disease,  I 

*'Tl]c  camp  was  broken  up  and  the  command  continued  ila  line  cj 
march,  making  easy  marches  and  frequent  halta^  but  thediseAst*  continual 
f<:)r  nearly  three  weeks,  and  until  the  column  reached  Green  Ilivctr.  Fi*( 
ofBcers  Hnd  one  hundred  and  five  enlisted  men  were  treated  for  the  dli 
ease,  besides  a  large  number  of  teamsters  and  herders,  of  whom  no  rocod 
was  kept,  \ 

^^  Discripiion  of  the  disefue^-Ntrme.—This.  disease  ia  caU^-^  *««««i+«a 

'  E.  A.  Parkea  :  Manual  of  Practical  Hygiene,  p.  9,  London,  1866. 
'  Statistical   Report  on  the  SickneBs  and  Mortality  in  the  Amny  o 
States.     By  R.  H.  Coolidgre,  A.  S.,  U.S.A.     Pp.  301-0,  Washington,  IS* 
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fever  by  the  trappers  and  mountain-men^  who  state  that  they  are  fro- 
quontly  affected  with  it  in  the  spring,  when  following  up  the  rivers  to 
their  sources  in  the  mountains  for  the  purpose  of  trapping  beaver.  This 
is  in  May  and  June,  when  the  ice  in  the  streams  brenks  up  and  the  snow 
commences  melting.  These  trappers  also  state  that  the  Indians  are  sub- 
ject to  the  same  disease  when  roaming  through  the  mountains  in  the 
spring." 

The  symptoms  as  given  in  the  report  are  omitted  as  irrelevant  to  the 
point  at  issue. 

"  Cause. — M''hen  the  disease  showed  itself  the  command  was  encamped 
in  a  locality  which  seemed  free  from  all  local  cause  of  disease  ;  it  attacked 
both  officers  and  men  with  equal  violence  ;  those  who  had  marched,  and 
those  who  had  ridden  ;  those  who  had  been  on  guard  and  on  fatigue,  and 
those  whose  duty  was  light  ;  those  who  had  workeil  in  the  water  making 
roads  and  crossing  trains,  and  those  who  had  remained  in  camp  compara- 
tively idle  ;  all  appeared  equally  subject  to  the  influence  of  the  disease. 
The  first  case  that  occurred  was  that  of  a  sergeant  who  had  been  hunting 
in  the  mountain,  and,  becoming  much  overheated  and  thirsty,  drank 
freely  of  the  melting  snow.  The  next  two  cases  occurred  in  men  who 
had  been  burning  charcoal  in  the  mountain.  I  naturally  concluded  that 
the  cause  was  to  be  found  in  the  mountain;  but  when  the  disease  «pread 
generally  throughout  the  comniand,  without  reference  to  the  nature  of 
their  exposure,  I  was  at  a  loss  to  Bnd  a  satisfactory  cause.  The  water 
used  by  the  troops  came  directly  from  the  melting  snow  on  the  moun- 
tains. The  temperature  in  camp  ranged  from  2''Z°  F.  at  night  to  nearly 
90°  in  the  day,  and  I  think  that  the  combined  influence  of  hot  days, 
cold  nights,  and  the  use  of  snow-water  was  one  clement  in  the  cause  pro- 
ducing the  disease.  The  trappers  say  that  this  fever  is  a  kind  of  seasoning 
to  the  mountain  air,  and  1  am  disposed  to  look  upon  it  as  a  fever  of  ac- 
climation." 

Many  outbreaks  of  fever  connected  with  the  us©  of  snow-water  have 
been  observed  in  the  West  by  our  medical  officers,  but  in  none  of  the 
reported  cases  have  the  conditions  affecting  the  command  been  so  clearly 
stated  as  in  that  quoted. 

Dr.  Charles  Brewer,  U.S.A.,  in  the  volume  from  which  the  above  ex- 
tract is  taken,  is  reported,  p.  313,  as  saying  that :  "  Mountaineers,  to  whose 
long  observation  and  experience  in  the  wilds  some  attention  is  due,  at- 
tribute the  origin  of  the  so-called  mountain  fever  to  the  melting  of  snows 
and  the  drinking  of  snow-water," 

Snow-water,  therefore,  pure  as  it  seems,  must  not  be  accepted  as  inno- 
cent until  its  freedom  fn)m  organic  ammonia  in  deloterious  or  suspicious 
quantity  has  been  proved.  This,  in  fact,  should  be  the  test  of  all  camp 
water-supply  where  contraindications  to  its  use  are  not  furnished  by  its 
sensible  properties.  An  amount  of  organic  ammonia  in  excess  of  .20  parts 
por  million  demands  a  radical  change  in  the  water-supply,  either  by  the 
abandonment  of  river  or  other  surface  waters  in  favor  of  wells  or  springs, 
or  by  their  purification  by  filtration  on  a  largo  scale.     Small  charcoal- 
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filters  arc  valuable  for  individual  use  on  the  march  or  in  the  Ghiftin^ 
camps  of  active  service,  but  arejiiadoquat©  to  meet  the  jreneral  qiiefition 
of  camp  supply.  In  such  cases,  also,  simple  b<)ilin^,  or  tnniliiig  with  tea, 
deatroya  org-anic  matter,  coagulating  albuminoids  ami  pret^ipitating  lime. 
Alum  and  ]>ermaTiganate  are  aUo  used  as  purifiers. 

A  pure  and  adequate  supply  having  been  found,  no  precaution  should 
be  omitted  to  preserve  it  in  its  natural  purity.  On  rivers,  points  must  be 
indicated  for  washing,  and  due  care  taken  that  the  supply  be  not  polluted 
for  camps  on  a  lower  level.  "NVells  require  constant  supervision  lest  they 
be  tainted  by  sewage  seams  or  surface  washings.  Tliey  should  be  walled 
in  and  frequently  inspected.  In  the  experience  of  the  writer  an  unwalled 
well  in  the  public  square  of  Tucson,  Arizona,  contained  the  decomposing 
body  of  a  man  who  had  stumbled  into  it  four  or  five  days  before  the  source 
of  tlif  organic  taint  was  discovered.  In  a  more  recent  case  an  officer  ap- 
plied for  permanganate  to  drop  ir.to  a  cistern  in  wliich  subsequent  inspec- 
tion discovered  the  putrefying  bo<ly  of  a  cat.  Cases  such  as  these  indi<!at« 
the  necessity  for  repeated  inspections  of  the  water-supply,  irrespective  of 
tliat  chemical  examination  which  has,  in  this  section,  been  so  strongly 
urged. 
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SECTION  VL 

ON   THB   CAMP   KITCHETT   AXD   COMMISfiAKlAT. 

The  food-supply  is  furnished  by  the  Subsistence  Department,  which  ia 
responsible  for  quality.     Quantity  is  defined  by  the  Regulations.     Its  due  fl 
preparation  for  consuniption  lies  with  the  consumers.  ^ 

As  the  soldier  in  camp  is  either  engaged  in  active  duties,  or  resting 
and  repairing  waste  before  entering  on  a  new  campaign,  his  ration  or 
daily  allowance  of  food  should  be  liberal.  The  average  appetite  of  the 
command  is  the  theoretical  measure  of  this  allowance,  but  ,in  practice 
this  must  be  exceeded  to  afford  a  margin  or  surplus  for  contingencies.  In  ^m 
the  absence  of  such  a  margin  there  is  liability  to  disease  requiring  special  ^M 
expenditures  of  food  and  other  snp]>lies  by  the  medical  department,  which, 
with  loss  of  enii-ioncy  and  the  accidents  which  may  result  from  that  Ioss» 
sum  up  the  high  price  paid  by  governments  for  entailing  suffering  on 
their  troops  by  a  di^ficicnt  dlftary. 

Overfeeding  lias  its  dangers,  but  they  are  limited  and  trifling  com- 
pared with  those  which  attend  the  opposite  condition.  The  system  can 
throw  off  the  small  surplus,  but  deficiency  leaves  some  tissue  unrepaired 
and  power  proportionately  lessoned.  If  the  soldier  is  a  machine,  as  he 
has  sometimes  been  called,  he  should  bo  kept  in  good  repair  and  well  sap- 
plied  with  motive  power.  Unrepaired  losses  weak»*n  the  system  and  ren- 
der it  prone  to  succumb  to  the  morbific  influences  and  exposures  of  camps 
and  campaigning.     Armies  have  been  disarmed  by  a  deficient  dietary, bat 
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never  by  the  overfeeding  consequent  on  the  estabUshment  of  a.  liberal 
ration. 

Scientific  investigations  into  the  quantities  of  food  used  by  mankind 
under  varying  conditions  of  labor  and  repose  have  shown  that  about  fifteen 
ounces  avoirdupois  of  water-free  food  are  required  for  what  Dr.  Playfair 
calls  KuOaiitttnce  iliet^  to  curry  on  the  internal  work  of  the  body.  Any 
labor  other  than  this  organic  work — any  outward  manifestation  of  force, 
demands  an  increase  of  the  diet  over  15  oz.  proportioned  to  the  amount 
cjf  force  expended.  The  diet  of  a  healthy  adult  in  moderate  and  usual 
exercise  will  contain,  according  to  Prof.  Parkes,  on  an  average  in  twenty- 
four  hours,  23  oz.,  while  under  great  exertion  it  will  be  raised  to  from  2(5 
(to  30  oz,  and  over,  Dr,  Playfair's  estimate  is  much  similar;  with  easy 
•work  the  male  adult  requires  35  oz.,  in  active  work,  28.9  oz. 

The  soldier's  ration  sliould  manifestly  contain  not  less  than  30  oz.  of 
[•water-free  food,  to  tit  hiui  for  the  active  work  which  requires  that  amount 
of  reparative  supply,  and  to  lay  to  his  credit  during  periods  of  temporary 
respite  from  labor  a  fund  on  the  books  of  the  Subsistence  Department,  on 
which  ho  can  draw  when  the  exigencies  of  service  require  the  increased 
exertion  which  is  incompatible  with  the  ordinary  ration. 

Furthermore,  these  30  oz.  should  consist  of  albuminoids,  fatty,  sac- 
eharine,  amylaceous,  and  saline  substances  in  certain  proportions.  Indi- 
vidual and  national  habits  moulded  upon  taste,  climate,  abundance  of 
particular  supplies,  etc.,  cause  much  variation  in  the  proportions  in  the 
extreme  cases.  But  the  average  which  fits  the  necessities  of  the  system 
under  ordinary  circumstances  has  been  determined,  and  is  given  by  Dr. 
Parkes,  as  ,00  of  fat,  and  from  2.5  to  3.5  of  starches,  to  each  part  of  nitro- 
genous food.  The  thirty  ounces  of  the  ration  thus  distributed,  would 
give: 

I  To  albuminates 5.09 
"  fats :U1 
*'  starches 19.90 
"  salts 1.00  J 
Having  thus  gathered,  from  those  writers  who  have  devoted  most 
attention  to  the  subject,  the  data  by  which  we  may  judge  of  the  suffi- 
t^iency  of  a  given  dietary,  the  ration,  as  it  is  usually  issued  in  our  camps, 
may  be  investigated. 

In  the  selection  of  the  articles  of  the  camp  supply,  price,  ]>ortability, 
nd  permanence,  or  non-liability  to  deterioration,  enter  as  primary  con- 
flideratiouH.  Meat  and  bread  are  the  staples,  but  the  necessities  of  camp- 
life  require  that  the  latter  be  hard  bread  or  biscuit,  and  that  the  former 
be  salted,  if  it  cannot  accompany  on  the  hoof  the  movements  of  the  com- 
mand. Among  the  vegetable  products  available  for  camp  use  are  beans, 
peas,  rice,  corn-meal,  pickles,  flried  fruits,  and  desiccated  vegetables, 
Coflfee,  sugar,  and  Halt  are  valuable  portions  of  the  camp  food-supply. 

The  camp  or  active  service  ration  of  the  United  States  army  consists, 
as  usually  issued,  of: 
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12  02.  pork  or  bacon,  or 

20  oz.  fro»h  beef. 

16  oz.  hard  brtiaJ, 

2.4  oz.  bea^tis  or  peaa,  ot 

1.6  oz.  rice  or  liomiiij. 

1.6  oz.  green  coiTee,  or 

1.28  oz.  roasted  coffee,  or 

.24  oz.  tea. 

2.4  oz.  sugar, 

,04  qts.  vlneg&r. 

.6  oz.  salt. 

.04  oz.  peppdr* 

To  these  are  added 
enter  into  tho  present  < 
The  nutritive  value  wi 


J  Generally  issued  in  the  proportion  4  pork  and 
f      }  beef,  or  3  days'  pork  in  10  days'  rations. 

I  Bctttis (generally  issued;  riceoccasioii&Uy;  pea» 
}      and  hominy  seldom. 


Grean  ooffofl  the  usual  isaue. 


had  .3}  OS.  oaidlro,  hut  they  do  nnt 
I  as  foUowa: 


Albuminates 

Fats 

Starches, . » * 

Salta. 


•  ***•««  I ••* 


4.11© 
1.23 


Oz.  avoir.,     25.57 

Comparing-  this  with  the  model  i-a*.  on  there  is  found  to  be  a  deiicieucy 
of  nitrogenous  and  amylaceous  substances,  and  a  slight  exueas  of  fat<  U 
the  last  be  placed  to  the  credit  of  the  deficient  starohes  in  proportion  to 
its  heat-^iviug  powers,  .08  fat  being  the  equivalent  of  1.63  starchy  tht; 
above  valuation  is  simplified  by  showing  only  its  deficiency,  thus: 


Aibumiuates, ,    4.09 ; 

Fats 3.41 

Starches 16,815; 

Salta. 1.23 


deficiency,  <70  ok. 
defieieticy*  3*01  ox. 


20,62  oz,  avoir. 


Our  ration,  therefore,  while  amply  sufficient  for  easy  labor^  sustaining 
even  an  approach  to  hard  work,  is  inconsistent  vnth  active  service  and 
wholly  inadequate  to  carry  the  soldier  uninjured  over  the  frequent  toil- 
some pas^iig;cs  of  a  campaign.  It  is  true  its  nutritive  value  is  groalw 
than  that  oi  tlic  ration  furnished  by  some  <Tovemment3;  but  the  suffid^iicj  _j| 
of  one  diet  cannot  be  proved  by  the  iflanffi^^ien(^y  of  another.  ' 
soldier  has  24.33  oz.  as  compared  with  our  26.52  oz. 

An  additional  per  diem  to  the  diet  of  the  individual  is  nef 
camps  to  keep  the  soldier  at  his  maximum  of  strength,  the  ad 
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flisting  of  thrce-fourths  oz.  avoir,  nitrogenous  and  three  oz.  carbonaceous 
material. 

So  far  quantity  only  has  been  considered,  but  after  a  time  variety 
comes  to  have  an  importance  as  great.  Malnutrition  arises  from  same- 
ness of  diet  as  surely  as  from  deficient  quantity.  The  complex  character 
of  the  organic  tissues  requires  that  their  reparative  material  be  gathered 
from  many  sources.  The  distaste  which  follows  the  use  of  an  unvarie*! 
dietary,  however  well  arranged  as  to  its  carbonaceous  and  azotized  pro- 
portions, shows  that  it  dues  not  fulhl  all  the  requirements  of  the  system. 
Something  is  wanting,  The  deficiency  niuy  be  in  some  form  of  oil,  sugar, 
or  starch,  in  the  salts  of  an  organic  acid,  or  in  the  mineral  matter  in  more 
or  less  organic  and  essential  combination  with  some  albuminoid.  Some- 
thing is  required  to  perfect  certain  of  the  tissues,  and  its  want  after  a 
time  is  expressed  by  distaste  for  the  diet  and  a  longinij  for  change,  as  the 

rant  of  food  in  general  is  expressed  by  appetite  or  the  sense  of  hunger. 
Experience  has  shown  the  field  of  variation  consistent  with  apparently 
healthy  nutrition,  and  can  point  out  tiie  dangers  attendant  on  a  limitation 
of  that  field. 

The  framers  of  the  ration  undoubtedly  conceived  that  they  had  pro- 
vided the  nitrogen  and  carbon  sufficient  for  all  emergencies.  In  this  they 
were  mistaken,  and  the  mistake  renders  their  provision  for  variation  of 
the  diet  of  no  effect.  Savings  on  any  part  of  tlie  ration  are  to  be  traded 
off  for  other  articles  of  equal  money  value.  If  the  men  of  a  company  do 
not  use  their  beans,  the  value  of  the  saved  beans  can  be  drawn  in  desic- 
cated vegetables,  dried  fruit,  etc.  Every  part  of  the  ration  has  its  money 
value,  and  the  value  of  the  unused  parts  constitutes  a  company  fund  to 
be  applied  by  the  company  commander  in  varying  the  diet  or  in  increas- 
ing the  quantity  of  a  deficient  article. 

Most  of  the  savings  are  made  on  the  bacon,  which  has  been  shown 
above  to  be  in  excess  of  the  wants  of  the  system;  and  as  has  been  well 
remarked  by  Dr.  Perin,  U.S.A.,  in  his  report  on  this  subject  to  the  Sur- 
geon-General,' "  It  may  be  added  also  that  here  is  the  origin  of  the  exag- 
gerated idea  that  the  army  ration  is  so  abundant  that  the  men  cannot 
consume  it." 

But  on  active  service  what  is  saved  on  fat  has  to  be  spent  in  the  pur- 
chase of  flour,  and  all  additions  or  extras  to  the  diet  have  to  coroe  from 
■the  private  funds  of  the  soldier. 
In  some  cases,  with  judicious  company  commanders,  easy  work  and 
cheap  vegetable  markets,  the  fund  raised  on  the  present  ration  may  suffice 
for  all  the  needs  of  the  command.  But  tiiis  is  not  enough.  It  should 
suffice  for  all  commands,  and  not  alone  for  the  few  exceptionally  favored. 
Kor  shouhl  these  cases  be  brought  forward  as  proof  of  the  stiffieienoy  of 
the  ration,  and  of  the  neglect  or  carelessness  of  company  officers  who.He 
men  are  harder  worked  and  less  favorably  situated  as  to  country  produce. 


'  Quoted  in  Circulnr  Xo.  8 :  Ueport  ou  the  Hygiene  of  the  United  States  Army, 
fmhiogtm,  D.  C  ,  1875. 
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In  permanont  (tampft^-<wfn|M  of  ocnupation,  *u<!!h  as  ara  tlie 
posts  scattered  throughout  our  Indmn  coutiiry — comiHin/gmrrlcn»can  fi*i 
quentiy  be  c-uhii-ntpd,  njirl  n  supply  of  fre«h  vcj^ubliiis  Kvcuivd  in  th«ni 
season,  with  pioklos  for  winter  uws-  A^lri,  in  tnmny  ciinip»  the  pruUucv  ot 
hunting  and  ti«Kin^  part)««  varii's  tbo  dial  and  waves  ihw  ri-'gulation  rtitioQ 
as  a  fund  for  further  vanalion  whfu  ft  inftrkr.tt  is  available,  Theso  ciroiuuv 
stances  hav<^  combined  tr>  obscure  the  itwiBcwtivy  of  the  ration.  | 

Drs.  Periii  and  MoParKn,  U.S,A.,  rrntilated  this  sub;i>ct  in  IflTS^ 
and  the  case  in  thwir  rM|3ort  i»  stfoiigtrr  than  the  ami  abovr  premrntfKl,  in- 
asmuch as  thny  drnl  priinanty  M-ith  the  barrack  or  pttftoe  LittUft  of  19  co^i 
of  soft  breaii,  a»  agaiiisl  the  uiuru  nutrlttvi!  16  o/.  hard  bttMid  of  the  Md 
or  camp  ration.* 

Since  tJiu  date  of  the  \  offioial  nrkuowlotljpiient  hwi  Inn^ti 

f^iven  of  tht>  insufficiutit'y  i  :  hn^ad  ration,  whou  uimidtnl  by  thtt 

produce  of  ftuniwny  giirdnm  \  order  authoriiinjf  ita  increase  to, 

^;i  oz-  at  posts  v/hi^'re  veg'tjl^l  ol  be  raisi*d,  tlic  iiicn-juw  bcinjf  en- 

dently  intemlrd  fur  th*>ir  ptXK-  brt^adcHiiiiot  takf  Ihe  place  of  fn^ 

vegetables  ici  the  dit'tary.     1:  ,   whii.'h    makf^  the  l>arrauk    ration^ 

^4.05  oz.  water-fret?  food,  limleu  21.G,j,  ta  luauifpsttly  Luacifx|UAtc,  out', 

tiide  of  the  coiisidtTiLtion  that  wi^^.i    t^L>gclablea  cannot  be  raised  tbey  ar»j 
necessarily  high-prictd.  I 

If  the  ration  reoonimeiided  by  IVi  u  IVrin  and  MoParlin  were  adopted|3 
one  varyin^r  fmm  ::^7.9S  to  3;i.fU  t  Jt,  itvoir.  at^eorduijr  tt>  iho  tn<*lhDil 
of  its  issue,  the  extra  ounces  would  t«nd  to  relieve  tho  medtcat  dt^pait* 
nient  from  the  care  of  so  many  acurvy  caxes  AnnuallVt  *tid  prevent  the 
immense  amount  of  deterioration  cf  syatem  which  uitt«t  ooioclde  in 
camps  with  the  existence  of  one  ca»e  marked  Jk-urer/  on  the  records*  Dr,^ 
Hillings  gives,  in  this  conjiection,  a  siateinenL  of  the  caiteA  of  ficun'y  m\ 
the  army,  which,  when  summed  up,  shows  for  the  years  1808  to  '74  re-j 
spcctivoly,  tire  numbers  133,  V.i\\  S7,  SO^  t>L  SG,  and*^a3,  The  dwTeasc  ia^ 
tlie  latter  yenrs  is  owing  to  inureased  cultivation  of  vegftables  in  com-, 
}>aiiy  gardens.  No  other  argument  than  this  list  is  required  to  ahow  the 
inadequacy  of  the  ration  to  secure  a  proper  variation  of  the  diet  by  ur- 
ing  and  exchange.  j 

The  cxix'iMenee  of  the  writer  haa  demonstrated  the  existence  of  a  fftfl* 
cral  scorl)uti<^  taint  among  troops  supplied  with  the  regulation  ration  knd 
with  more  than  the  average  home-growth  of  vegetables — an  enf»rvattny 
taint  which  saps  efficieney  without  appearing  as  scurvy  on  the  raodical 
logisters.  He  has,  therefore,  in  view  of  what  has  been  stiite<)  n*g^rdinj^ 
diet,  no  liesitatioti  in  saying  thttt  tlie  issue  to  the  soldier  iri  permanpnt 
camps,  on  a  peace  or  soft-bread  ration,  should  not  be  less  than  ^11  04, 
avoir,  of  pro])orly  .cnnslituted  vvater-free  food,  und  that  tlic  field,  war*  or 
hard-bread  ration  should  consist  of  35  oz.,  to  meet  emergencies  *.. 
a  sure  margin  for  the  purchase  of  those  vegetables  which  the  c 
their  service  prevents  the  troops  from  raising. 

Were  vegetable  markets  and  grocery  stores  of  necessity  ^ 
neighbors  to  our  camps,  the  constituents  of  the  ration  funush( 
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Subsistence  Dopartment,  outside  of  the  main  supplies  of  bread  and  meat, 
would  have  no  interest  beyuiid  tlieir  money  value.  But  sui^h  stores  are 
generally  beyond  the  reach  of  camps,  and  when  they  do  exist  their  prices 
are  graded  on  the  scarcity  of  the  article.  When  a  thing  is  most  waute<l 
its  value  is  greatest.  A  dollar  a  {>ound  for  sugar  has  been  asked  by 
traders  when  the  subsistence  supply  failed  on  account  of  accident  to 
transportation. 

It  follows  that  the  ration  issued  to  tlie  troops  ought  to  constitute,  of 
it^J'Sind  inde]>€ndent  of  fund  purchases,  a  full  and  complete,  if  not  very 
varied  dietary.  Since  the  late  war  tlie  supply  department  has  kept  on 
hand  for  sale  a  number  of  extra  articles,  dried  and  canned  fruits  and 
vegetables,  pickles,  etc.  But  it  is  questionable  if  the  purcliasable  articles 
would  be  on  hand  in  war  times,  when  diflieulty  is  frequently  experienced 
in  having  the  articles  of  issue  uu  the  camp-ground.  Potatoes,  dried 
apples  and  peaches,  pickled  cabbage  and  onions,  and  lime-juice,  should, 
therefore,  form  a  formal  part  of  the  ration,  and  bo  transported  and  issued 
with  the  same  regularity  as  is  customary  in  the  case  of  hard  bread  and 
bacon,  coffee  and  sugar.  The  one  series  are  as  needful  to  the  health  and 
efficiency  of  tlie  command  as  the  other,  and  the  fact  should  be  officially 
recognized  by  their  embodiment  jn  the  ration. 

Concerning  the  quality  of  the  food  supply  the  same  rules  govern  which 
hold  good  in  civil  life.  Flour  may  be  nmsty,  hard  bread  mouldy  and 
damp  ;  and  so  of  the  uther  articles.  Diseased  meat  has  to  be  condemned 
to  prevent  the  gastro-intestinal  irritation  and  general  prostration  which 
may  follow  its  use. 

The  fresh  meat  of  cairtp  is  usually  poor  in  quality,  tough,  and  with  a 
large  proportion  of  bone,  from  insufficient  feeding  and  hard  driving  of  the 
subsistence  herd.  When  men  have  been  on  salt  rations  for  some  time  the 
return  to  a  fresh-meat  issue  is  often  associated  witli  diarrhoea.  This  has 
been  attributed  to  the  quality  of  the  meat,  but  old  soldiers  recognize  it  as 
the  result  of  over-appetite  for  the  fresli  ration,  and  avoid  the  disease  by 
moderation.  Yet  it  is  questionable  if  overfeeding  will  explain  all  the 
cases.  It  is  to  be  noted  that  tainted  meat  is  especially  dangerous  in 
camp,  whore  unsuspected  scurvy  may  predispose  to  diarrhocal  and  dysen- 
teric troubles. 

Harc^  bread,  wJicn  insufficiently  masticated,  is  liable  to  induce  intes- 
tinal disorder.  A  favorite  dish  during  field  service  is  composed  of  the 
bread  slightly  softened  by  dipping  in  water,  and  then  fried  in  pork-fat. 
There  are  few  army  medical  officers  whose  experience  does  not  embrace 
ministrations  to  the  colicky  sufTcrings  of  young  soldiers  who  have  satis- 
fied the  CAmp  appetite  on  this  diish. 

Troops  soon  get  tired  of  the  hard-bread  ration,  and  the  relish  with 
which  a  retiirn  to  fresh  bread  is  received  has  been  thought  to  indicate;  that 
it  better  satisfies  the  wants  of  the  system.  The  case  is  complioatexl,  how- 
ever. Hard  bread  coincides  with  privations,  danger,  and  hard  work, 
while  sofi -bread  issues  mean  rest  in  camp,  fresh  meat,  and  pos3il)le  extras, 
refits  of  clothing,  letters  from  home,  and  many  other  desirable  objects. 
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The  argument  against  tho  hard  bread  cannot  be  viewed  &8  satisfactorily 
establUhed. 

But  certain  it  is  that  it  requires  greater  digestive  effort  to  effect  its 
reduction.  The  vacuolation  of  fermented  bread  facilitates  its  assimilation. 
And  for  this  reason  alone  it  should  he  issued  on  all  opportunities.  The 
Subsistence  Department  ought  to  include  portable  ovens  in  its  field  outfit, 
and  trained  employees  to  make  use  of  them. 

Efforts  have  been  made  in  various  armies  to  introduce  a  water-free 
food  in  the  form  of  meat-biscuits,  sausages,  etc.,  as  more  convenient  for 
field  service  than  the  items  of  the  ration.  This  the  writer  oonceires  to 
be  a  step  in  the  wrong  direction.  A  knowledge  of  the  necessity  for  a 
full  and  varied  diet,  varied  in  manner  of  presentation  as  well  as  iu  mate- 
rial, condemns  all  suggestions  which  do  not  tend  to  incre^isethe  variation. 
A  personal  experience  of  six  days  on  dried  beef  (charqui),  pinole  and 
sugar,  confirms  this  reasoning.  The  pinole  is  a  mixture  of  wheat  and 
com,  roasted  and  coarsely  ground.  It  was  eaten  as  a  brose,  or  thick 
paste,  with  sugar  and  water.  After  their  experience  of  this  concentrated 
diet,  the  pork  and  hard-bread  ration  was  hailed  by  the  men  as  a  return  to 
civilization  and  good  times. 

On  the  other  hand,  attempts  at  the  conservation  of  food-elements  for 
itemized  supply  are  to  be  encouraged.  Pickling,  canning,  with  various  de- 
grees of  concentration,  even  desiccation,  are  valuable  methods  of  preserva- 
tion Desiccated  vegetables  have  not  been  fairly  tried.  They  are  currently 
reported  as  less  valuable  than  the  fresh  article.  How  much  of  this  deteri- 
oration is  due  to  the  drying  process,  and  how  much  to  kitchen  manipulation, 
are  unsettled  questions.  Company  cooks,  unless  specially  instructed,  can 
dissolve  out  antiscorbutic  virtues  and  throw  them  away  as  wash-water. 

Alcoholic  liquors  form  no  part  of  the  soldier's  ration.  That  there  are 
occasions  on  which  they  might  be  of  use  in  an  active  campaign  is  un- 
doubted, either  as  makeshift»  for  a  deficient  ration,  or  to  gain  a  point  by 
temporary  stimulus  at  the  risk  of  subsequent  depression;  but,  under  ordi- 
nary circumstances,  in  camp  as  in  civil  life,  they  are  best  relegated  to  the 
presnriptinn  of  the  phvsician  and  surgeon.  Camp  hygiene  requires  their 
absolute  hanisliinont  from  the  lines.  The  medical  and  court-martial  records 
of  the  week  after  pay-day,  in  all  camps  where  whiskey  can  be  procured, 
furnish  data  sufficient  for  insistance  on  their  exclusion  as  the  cause  of 
much  disease  and  manv  injuries  and  acciclental  deaths. 

Since  a  certain  degree  of  sameness  necessarily  attaches  to  the  most 
liberal  governmental  issue  of  food,  any  method  of  preparation  which  en- 
larges tlie  scope  of  its  nutritive  qualities  is  valuable.  Experience  shows 
that  variety  iu  coukiitg  answers  many  of  the  purposes  of  variety  of  diet 
Whether  this  is  df^pendent  <ni  changes  in  the  albuminoids,  by  differences 
in  heat,  or  results  from  physiological  stimulation  of  the  digestive  secre- 
tions, is  of  small  consequence  iii  this  argument.  But  the  necessity  for  a 
good  cook  in  tlie  company  kitchen  is  oVjvious. 

Some  military  othccrs  hold  that  trained  cooks  should  prepare  the  ra- 
tion, and  that  the  soldier  should  only  bo  called  upon  to  dispose  of  it.    Bat, 
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as  in  field  service  every  man  may  be  thrown  on  his  own  resources  for  tlie 
preparation  of  his  food,  a  familiarity  with  8ome  of  the  simpler  methods  of 
practical  cookery  is  desirable.  Our  Army  Regulations  take  it  for  (granted 
that  every  soldier  is  a  competent  cook,  and  provide  for  the  cooking  of 
the  ration  by  rotation — each  man  serving  in  the  kitchen  for  ten  days. 
Practically,  this  reflation  is  a  dead  letter.  Company  commanders  as- 
sign the  man  best  fitted  for  the  position  to  permanent  duty  as  cook,  and 
send  the  others  in  rotation,  for  ten  days  each,  as  assistants.  By  this 
plan  the  men  have  the  best  skill  which  the  command  affords  in  preparing- 
their  food  and  in  economizing  for  company  fund,  while  at  the  same  time 
a  familiarity  with  kitchen  processes  is  disseminated.  That  this  is  tiie  best 
method  is  proved  by  its  universality  in  our  service,  in  spite  of  regulations 
to  the  contrary.  It  frequently  occurs,  however,  that  the  best  skill  ttfforde<l 
by  the  command  is  by  no  means  such  as  to  fit  its  possessor  for  so  respon- 
sible a  position.  To  provide  for  wliich  a  training-school  should  be  estab- 
lishcfi.in  connection  with  the  priiicipal  recruiting  depot,  where  men  who 
have  a  liking  for  the  work  could  qualify  as  cooks,  and  carry  a  competent 
kitchen  knowledge  into  the  army.  Not  that  these  men  should  have  the 
special  position  of  cook  guaranteed  them,  as  this  might  interfere  with 
their  thorough  subjection  to  company  discipline.  Tt  would  suffice  that 
extra  pay  be  given  them  for  their  services  while  they  held  the  position  by 
ability  and  good  conduct.  The  course  at  the  training-school  should  have 
special  reference  to  the  ration  and  the  various  modes  in  which  it  may  be 
presented  with  the  limited  facilities  of  the  camp-kitchen. 

When  the  stay  in  camp  permits  it,  a  mess-hall  in  connection  with  the 
kitchen  is  advisable,  to  prevent  contamination  of  the  tents  or  huts  with 
the  debris  of  meals.  Table  furniture  and  kitchen  utensils  should  be  issued 
by  the  Supply  Department,  inst^^ad  of  being,  as  at  present,  an  allowable 
drain  on  the  company  fund.  The  ration  is  the  daily  allowance  of  food, 
and  the  expenditure  of  any  part  of  it  for  pmporty  ptircliasos  is  a  misap- 
plication. Many  company  officers  have  a  pride  in  the  appointments  of 
their  mess-rooms,  and  the  company  fund  is  taxed  to  sustain  it.  Not  that 
their  men  fare  worse  on  this  account  than  those  who  sit  at  a  plainer  table. 
On  the  contrary,  companies  which  are  well  pro\nded  in  this  respect  are 
usually  well  cared  for  in  others;  for  it  is  rare  that  an  interest  in  the  ap- 
pearance of  the  dining-hall  fails  to  extend  to  the  soldier's  advantage  over 
all  the  kitchen  economy. 

In  the  matter  of  food-supply,  as  in  everything  else  in  camp,  much  may 
be  done  by  interested  and  intelligent  officers  to  promote  the  comfort  of 
their  men.  Regulations  require  a  daily  inspection  on  their  part,  but  the 
letter  of  the  law  in  this  instance  may  readily  be  complied  with  and  its 
spirit  disregarded.  Constant  watch  over  the  wastefulness  of  the  more  or 
less  untutored  cook  is  required,  foresight  in  providing  needful  supplies, 
and  care  in  the  establishment  of  varied  bills  of  faro  to  nullify  the  tenden- 
cies of  the  kitchen  to  fall  into  routinism.  Inspection  of  the  cooking  ar- 
rangements by  sanitary  officers  have  little  value  where  the  company  com- 
mander fails  to  exercise  this  supervision  over  the  food-supply. 
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ON   CAMP    DISEAARH, 


Sctervy, 


Scurry  merits  speoiaJ  notice  under  the  heading  of  this  section,  not 
alone  on  account  of  its  importance  as  a  camp  disease,  influencing  even  the 
healing  of  wounds  in  war-times,  but  to  invite  attention  to  the  posaibility 
of  its  unsuspected  existence. 

While  the  infrequent  operation  of  its  cause  in  oiril  life  renders  it  un- 
familiar to  the  body  of  the  profession,  the  age  in  which  we  live,  the  very 
knowledge  we  possesH  of  the  means  for  its  prevention,  give  a  false  seourity 
from  which  the  inexperienced  medical  ofBcer  may  only  be  aroused  by  un- 
mistakable devolopments  in  individual  cases.  The  insidious  oharaoter  of 
the  disease  favont  the  possibility  of  an  unnoted  invasion.  Its  pains  in  our 
camps  have  been  treated  as  rheumatic,  its  prostration  as  malarial  debility, 
and  even  its  manifestations  in  the  gums  as  a  local  afTeetion  induced  by 
irritant  chewing-tobacco,  accumulations  of  tartar,  carious  stumps,  and 
other  unhealthy  conditions. 

But,  instead  of  being  an  attendant  solely  on  the  unhygienic  conditions 
of  past  centuries,  long  voyages,  famine  diets,  or  special  cases  of  privation, 
it  is  shown  by  daily  experience  to  pervade  our  so-called  well-supplied 
camps;  not  in  the  aggravated  form  with  which  the  continued  operation 
of  its  cause  characterized  it  in  former  times,  yet  of  sulBcient  energy  to 
markedly  increase  the  virulence  of  other  morbific  agencies^  and  even  to 
(lisablo^?rr  se. 

It  was  present  in  our  armies  during  the  late  war,  and  its  recognition 
was  ft  surprise  and  shock  to  professional  ideas  preconceived  from  practio* 
in  civil  life.  It  can  be  seen  in  our  present  Indian  expeditions,  and  at 
many  of  our  western  posts,  while  at  others,  although  it  may  not  figure  on 
the  records,  its  presence  is  clearly  appreciated  by  medical  oflScera  as  a 
devitalizing  influence. 

Probably  a  closer  investigation  into  the  nature  of  many  obscure  com- 
plaints in  civil  life,  with  special  reference  to  a  possible  scorbutic  taint, 
would  be  of  benefit  to  the  patient  in  not  a  few  instances.  The  writer,  in 
practice  among  civilians  in  the  neighborhood  of  military  settlements- 
permanent  eastern  posts — has  frequently  recognized  the  mal-nutritiou  of 
scurvy  as  the  basis  of  localized  complaints. 

As  usually  observed  it  is  characterized  by  increasing  debility  with 
muscular  pains  in  the  loins  or  legs,  or  in  the  arms  after  their  exercise, 
The  skin  is  dry,  cool,  and  rowgh,  complexion  muddy  or  livid,  expression 
despondent,  and  gait  sluggish.    The  tongue  is  flabby,  and  the  gums  slightly 
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tumid  and  prone  to  bleed  under  suction  movement.  Generally  on  exam- 
ination a  few  petechial  spots  may  be  discovered  on  the  lo^s;  the  patient 
complains  of  rheumatic  pains;  or,  he  does  not  know  what  is  the  matter 
with  him,  but  feels  **  played  out  " — thinks  he  is  going  to  have  chills.  He 
may  complain  of  palpitations  or  of  dyspmea,  and  be  worried  In  miad  about 
Ilia  condition.  Night-blindness,  which  is  a  suggestive  symptom^  may  cause 
him  to  report.  The  local  manifestation  in  the  gums  may  rise  to  promi- 
nence without  corresponding  gravity  in  the  general  symptoms,  which  have 
then  to  be  elicited  from  him.  Perhaps,  even,  he  may  seek  a  remedy  for 
small  spreading  ulcers  on  the  neck,  wrista,  or  other  parts  irritated  by  the 
friction  of  clothing.     Diarrhoeas  are  frequent. 

Ecohyrnofles  follow — and  now  the  disease  has  assumed  a  greater  gravity 
and  lesser  frequency  as  seen  in  our  camps.  They  vary  in  size  from  a  small 
bruise-mark  on  the  calf  to  a  blotch  extending  from  the  loin  downward 
on  a  largely  swollen  limb.  Ulceration  takes  place,  and  danger  is  aug- 
mented by  internal  effusions  and  hemorrhages. 

This  diseased  condition  has  been  satisfactorily  connected  with  a  de- 
ficient dietary.  Its  prevalence  on  shipboard,  in  camps  and  prisons,  whore 
the  only  constant  unsanitary  factor  is  the  limitation  of  the  food-supply  to 
a  certain  issue,  sufficiently  proves  this.  Its  cause  was  therefore  sought 
among  the  articles  constituting  the  ration.  Salt  meat,  as  fonning  the 
staple  of  such  diets,  had  for  long  to  hear  the  opprobrium  of  its  production. 
But  further  observation  showed  its  connection,  not  so  much  with  the 
salted  ration,  as  with  that  deprivation  of  fresh  vegetables  which  is  its 
usual  accompaniment.  This  was  found  to  hold  as  well  in  individual  cases 
AS  in  epidemic  visitations. 

The  theory  built  on  these  observations  regards  certain  of  the  constitu- 
ents of  fresli  vegetables  as  furnishing  material  essential  to  the  perfect 
nutrition  of  the  tissues,  the  want  of  which  induces  the  scorbutic  deterio- 
ration. It  is  generally  accepted  that  this  material  consists  of  the  potash 
salts  of  the  organic  acids. 

The  objection  to  the  theory  is  that  it  fails  to  explain  all  the  cases  which 
occur  in  practice  or  are  recorded  in  history;  cases  whore,  with  a  so-called 
liberal  supply,  the  disease  has  made  its  appearnneo  when  some  unhygienic 
element  was  introduced,  such  as  excessive  fatigue,  exposure  to  cold,  diar- 
rhti^as  from  impure  water,  mouldy  bread  or  tainted  moat,  overcrowding 
and  dampness  of  quarters,  etc.;  or  cases  where,  with  the  same  food-supply, 
but  with  diflference  in  some  of  the  other  sanitary  requirements,  two  sta- 
tions of  a  command  have  fared  differently  as  regards  exemption  from 
•curvy. 

To  this  the  reply  is  that  all  circumstances  causing  waste  of  tissue,  such 
as  fatigues  and  disease  dniins  upon  the  system,  require  increased  ingestion 
of  the  special  material  supplied  by  the  fresh  vegetables  (potash  salts,  Gar- 
rod),  as  well  as  nf  the  regulation  albuminoids  and  carbohydrates,  and 
that  the  supply  which  would  preserve  the  balance  of  health  under  one, 
might  incline  to  scurvy  under  another  set  of  circumstances. 

Hut  the  principal  objection  lies  in  the  fact  that  the  disease  has  been 
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found  to  exists  to  &  limited  extent  it  is  tme,  but  still  to  exist  with  free 

vegetAbl©  supplies. 

Here  it  must  be  ronicmhcRHl  that,  as  a  free  supply  of  food  will  not 
preserve  the  tissues  at  their  nomial  standard  in  the  event  of  any  disorder 
c»f  nutrition,  so  a  free  supply  of  ve^tuble  salts  does  not  exclude  the  pos- 
sibility of  scurvy  in  occasional  cases.  Perverted  action  from  unknown, 
because  unstudied,  causes  modifying  di^stion  and  assimilation,  may 
render  the  supply  valueless.  As  Immemiann  remarks:'  "It  is  sufficient 
simply  to  merttion  the  facts  that  the  distance  which  the  alimentary  sub- 
stance containing  potassa  has  to  travel  in  passing  from  the  mouth  to  the 
tissue-elements  is  considerable,  that  it  is  readily  turned  aside  from  the 
direct  course,  and  finally,  that  even  when  it  has  safely  arrived  at  the  cells 
it  is  not  always  necessarily  absorbed  into  them.^ 

Of  the  existence  of  such  exceptional  internal  causes  the  writer  is  con- 
vinced by  the  recollection  of  the  anxiety  which  his  first  case  brought  liim. 
He,  in  I860,  made  a  trip  on  the  whale-ship  ^'  Intrepid,"  of  Peterhead,  Scot- 
land, llie  crew  numbering  eighty  men.  When  about  four  weeks  out  one 
of  the  officers  became  affected  with  scurvy,  but  the  inexperience  of  the 
surgeon  failed  to  recognize  the  disease  until  ten  days  later,  when  large 
ecchymoses  on  the  legs  made  it  manifest.  The  condition  of  the  men,  who 
were,  of  course,  subject  to  a  more  limited  dietary,  was  examined  with  in- 
teresty  but  they  were  all  in  vigorous  health.  The  patient  was  mentally 
much  depressed  on  account  of  private  Bnancial  matters,  which  a  success- 
ful voyage  was  required  to  set  to  rights.  A  day  or  two  afterward  the 
**  Intrepid  "  struck  the  sealing-grounds,  and  for  live  days  her  crew  were  over 
the  ice  among  the  young  seals,  snatching  only  an  hour  or  two  of  repose 
at  long  intervals.  The  scorbutic  patient  became  a  new  man  as  soon  as 
the  sealing  flag  was  hoisted.  He  accompanied  his  command,  worked  as 
hard  as  any,  and  had  just  time  to  notice  that  his  gums  wen?  consolidating 
and  his  spots  fading,  although  no  s[>ecial  change  had  been  made  in  his 
diet  ;  nor  during  the  remainder  of  the  eight  months'  voyage  had  he  any 
return  of  the  symptoms,  while,  in  several  instances  among  the  men,  the 
advance  of  the  disease  could  be  observed. 

That  mental  depression  may  cause  scurvy,  by  interference  with  the 
digestive  processes  or  perversion  of  nutrition,  seems  manifest  by  a  con*  fl 
sideration  of  the  above  case.  This  possibility  must  be  borne  in  mind  in 
permanent  camps,  where  ennui,  homesickness,  and  home  troubles  and  anxi- 
eties are  prone  to  unite  with  deficient  supplies  in  inducing  disease,  and  due 
efforts  should  be  made  to  have  healthful  occupations  and  amusements  as  ^ 
a  sanitary  measure.     (See  page  117  et  seq.)  H 

The  influence  of  a  change  in  the  mental  tone  as  strongly  curative,  not 
in  the  individual  case  as  above,  but  in  a  command  where  the  disease 
had  a  clearly  defined  origin  in  deficient  supplies,  is  illustrated  by  the  case 
of  the  California  troops,  who  built  Cump  McUowell,  Arizona,  in  18G^'66. 
In  the  spring  of  the  latter  y*?Ar  the  writer  was  ordered  to  proceed  to  thsl 
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camp,  then  without  medical  attendance,  wliich  was  sorely  required.  There 
were  present  four  small  companies,  with  forty  men  on  siuk  report  from 
seurvy,  ten  of  whom  were  in  hospital,  the  others  in  quarters.  One  man 
had  died,  two  were  severe  cases  witli  extensive  ecchymoses,  swelling,  and 
ulceration;  three  or  four  more  were  largely  mottled — all  sufficiently  seri- 
ous to  appall  in  the  absence  of  vegetables. 

The  advent  of  a  medical  officer,  without  needful  supplies,  was  no  great 
matter  for  rejoicing;  yet,  as  his  presence  was  a  proof  that  they  had  not 
been  forgotten  by  the  authorities,  and  us  lie  brought  news,  arid  was  an 
earnest  of  the  arrival  of  the  regular  troops  who  were  to  relieve  them,  the 
tenor  of  their  thoughts  changed  to  hopefulness  and  home  anticipations. 
IJttle  could  be  done.  The  camp  was  absolutely  destitute  of  supplies. 
AIS  the  native  plants  within  roach  which  could  be  of  use  were  gathered  ; 
but  these,  with  a  small  supply  of  wine  and  bicarbonate  of  potassa,  could 
not  surely  have  brought  about  the  steady  and  rapid  improvement,  had 
change  in  the  rnoralt  not  been  coincident,  else  would  scurvy  have  always 
been  found  the  most  tractable  of  diseases. 

Whatever  views  may  he  held  regarding  thn  origin  of  scurvy  in  particu- 
lar instances,  it  Is  certain  that  the  mass  of  the  cases  of  this  disease  depends 
on  the  want  of  a  tissue-element  supplied  by  the  orgaiuc  salts.  When  the 
disease  appears  in  camp  it  may  be  accepted  as  evidence  of  the  insufficiency 
of  the  ration.  Were  the  energy  and  libeiality  which  governments  exhibit 
in  combating  scurvy  after  it  threatens  the  ruin  of  an  army  to  be  distri- 
buted in  a  full  and  regular  supply  in  the  first  instance,  there  would  seldom 
b«  occasion  for  such  spasmodic  efforts.  Scurvy  would  be  banished  from 
the  list  of  camp  diseases,  or,  failing  this,  opjMjrtunity  would  be  giveu  for 
accurately  determining  the  influence  of  other  possible  causes. 


Malarial  and  Aqitamalarial  Fex^ert, 

In  Section  Second,  malaria  has  been  considered  as  connected  with  the 
decomposition  going  on  in  tlie  vegetable  matter  of  the  soil,  and  all  has 
been  said  concerning  its  genesis  which  is  warranted  by  tlie  facts  when  ex- 
amined without  aid  from  the  etiological  study  of  other  diseases.  We  have 
an  exhalation  from  the  soil  which,  when  absorbed  into  the  system,  sets  in 
motion  a  series  of  phenomena,  unique  in  what  is  called  its  pcriodioity,  No 
doubt  exists  that  intermittenta  and  remittents,  and  certain  adynamic  and 
pernicious  fevers  with  more  or  loss  tendency  to  remission,  aro  results  of 
the  same  miasm  which  we  call  maluria. 

What  the  nature  of  the  exhalation  may  be  is  unknown.  Carbonic 
mc\df  carburetted  and  sulphuretted  hydrogen  gases,  are  found  in  the 
dangerous  air,  as  also  varied  forms  of  microscopic  life.  Salisbury  has  en- 
deavored to  identify  the  ,disease-gemi  with  certain  species  of  palmella?.* 
That  the  poison  is  a  solid  seems  indicated  by  the  immunity  conferred  by 
filtering  the  air  through  a  respirator,  handkerchief,  or  line-meshed  mos- 
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cjuito-netting,  the  particles  appearing  to  bo  entangled  on  the  filter.  It  is 
probable  that  the  essential  is  a  vegetable  genu.  Experiment  throws  no 
suspicion  of  malarial  consequences  on  the  inorganic  gases,  while,  on  the 
other  hand,  modern  research  has  referred  such  troubles  as  autumnal 
catarrli  and  rlius-poisoning  to  air-borne  spores,  and  cholera  and  typhoid 
fever  to  specific  germs. 

The  prt^valence  of  the  gaseous  or  aeriform  theory — the  very  nairc  mala- 
ria stamping  a  gaseous  form  on  first  impressions — has  tended  to  remove  it 
in  our  nosology  from  its  allied  species,  and  with  its  periodicity  of  phen- 
omena and  non-contagiousness  to  elevate  it  into  a  separate  genus,  while 
all  that  has  seemed  inexplicable  in  its  manifestations  on  the  system  has 
been  thrown  for  cause  upon  the  obscure  domain  of  neurotic  pathology. 

When  examined,  however,  in  the  liglit  of  our  present  belief,  concerning 
the  origin  of  miasmatic-contagious  diseases  in  germs  evolved  originally 
how  we  know  not,  but  probably  from  some  less  harmful  progenitors  by 
conditions  favorable  to  their  development — which  germs  are  connected 
with  decomposition  when  out  of  the  body  and  with  specific  disease  when 
in  it — malaria  ranges  itself  with  these  diseases,  having  dysentery  as  its 
connecting  link  to  the  more  distinctly  contagious  members  of  the  series. 

The  return  of  organic  matter  to  simpler  forms  is  accompanied  by  the 
develo])ment  of  such  germs  as  find  in  it  an  appropriate  nidus.  This  is 
seen  in  every  fly-blown  carcass;  but  the  microscope  shows  in  each  morsel 
of  decomposition  &  world  of  life,  the  study  of  which  may  be  said  only 
to  have  commenced.  That  certain  germs  exist  and  multiply  in  the  de- 
composing vegetation  of  the  soil,  being  connected  with  its  decomposi- 
tion and  finding  favorable  conditions  for  their  development  therein,  may 
be  accepted  as  proved ;  and  that  when  these  find  their  way  into  the 
human  system  and  there  meet  with  vegetable  tissues  susceptible  of  the 
stage  of  decomposition  which  is  native  to  them,  they  increase  and  multi- 
ply, developing  according  to  circumstances  the  various  grades  of  malarial 
disease,  is  consistent  with  the  etiological  reasoning  of  the  present  day. 
The  malarial  germ  requires  recognition  as  a  source  of  specific  disease  as 
much  as  does  the  cholera  or  typhoid  germ. 

On  a  previous  page  (91)  it  has  been  advanced  as  a  convenient  hypoth- 
esis that  malaria  is  an  ultimate  product  of  soil-fermentation,  ready  to  take 
its  place  in  the  elaboration  of  superior  vegetable  life.  In  the  language 
of  current  ideas,  malaria  is  absorbed  by  the  leaves.  That  the  oiganic 
germ  becomes  attached  or  adherent  to  them  may  be  accepted  as  consistent 
with  its  separation  from  the  air  by  filtration  or  its  fall  with  the  snow; 
but  what  its  further  history  may  be  remains  for  vegetable  physiology  to 
determine.  These  lower  organisms  may  accumulate  on  the  foliage,  to  be 
swept  away  by  the  first  strong  wind,  or  they  may  contribute  to  the  per- 
fection of  the  higher  life  with  which  they  are  in  pontact.  The  permanence 
conforrofl  on  germs  by  their  vitality  and  the  absence  of  malarial  attributes 
to  cut-branches  or  living  vegetation  during  the  day,  would  suggest  that 
the  malarial  germs  may  have  a  history  essentially  connected  with  the 
living  processes  of  the  leaf. 
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In  the  human  system  the  primary  settlement  of  tito  germ  is  probably 
the  digestive  tract.  In  the  allied  diseases — dysentery,  typhoid,  eholcm, 
and  yellow  fever — there  appears  little  doubt  that  lu-re  the  germs  effect  a 
lodgement,  as  local  lesions  attest  the  fact,  and  cotitiigion  is  propagated 
by  the  excreta.  Furthermore,  it  is  only  in  the  alimentary  canal  that  the 
malarial  germs  can  find  tliat^ennentable  vegetable  matter  which  is  neces- 
sary to  their  development.  And  as  this  supply  of  vegetable  matter,  sus- 
eeptible  of  a  certain  decomposition,  is  not  contintious  in  the  system,  but 
intermittent,  we  have  a  hint  a^s  to  the  origin  of  one  of  the  singularities  of 
muhLrial  disease.  Having  once  effected  a  lodgement,  the  germs  develop 
rapidly  or  lie  donnant,  according  as  their  surroundings  afford  or  deny 
them  the  conditions  needful  to  their  growth,  giving  rise  to  systemic  dis- 
turbance in  the  one  case — by  which  oliminjition  is  effected  of  themselves 
or  some  vicious  product  connected  with  them,  as  alcohol  in  saccharine 
matter  with  the  yeast-plant — and  in  the  other  instance  accounting  for  in- 
termissions. The  periodic  returns,  varying  in  each  case  with  the  rnndi- 
lions  of  the  indivif.bial,  continue  until  a  cure  has  been  effected  by  the 
antiseptic  or  germicidal  action  of  quinine  or  other  remedy,  or  until  the  sys- 
tem has  adapted  itself  to  the  new  condition.  In  the  latter  event  there  is 
no  active  manifestation  of  tlie  disease  until  tlie  equilibrium  has  been  dis- 
turbcil  by  some  other  influence,  when  the  malarial  complication  becomes 
prominent,  if  only  to  give  periodic  exacerbation  to  the  effects  of  the  dis- 
turbing power. 

*\n  article  on  the  hygiene  of  camps  is  not  the  proper  field  for  follow- 
ing up  the  discussion  of  tfiis  cjuestion.  Koferonoe  has  been  made  to  the 
germ  theory  of  malaria  solely  on  account  of  its  bearing  on  the  projiaga- 
tion  of  the  disease  by  means  of  water.  But,  as  the  non-contagious  char- 
mcicT  of  malarial  maladies  has  been  instanced  as  constituting  a  generic 
difference  between  them  and  the  contagious  miasms  of  cliolera  and  ty- 
phoid, a  word  may  be  said  in  explanation.  Malarial  disease  is  called 
purely  miasmatic,  as  always  originating  in  causes  generated  outside  of 
the  system,  and  never  propagated  by  germs  of  internal  development.  But 
we  have  here  no  objection  Lo  the  application  of  the  germ  theory.  Con- 
tagion is  a  question  of  degree  simply,  the  degree  depending  on  the  vital 
mctivjty  of  the  germ.  This  activity  is  greatest  in  yellow  fever  and 
cholera,  least  in  dysentery  and  malaria.  Yet,  even  in  the  last,  cases  are 
recorded  of  contagion  from  individuals.  These  have  to  bo  carefully 
scrutinized  to  exclude  possibility  of  infection  in  the  ordinary  way,  by  air, 
and  especially  by  water.  But  as  they  are  presented  by  observers  biassed, 
as  we  all  are,  in  favor  of  non-contagion,  thoy  deserve  a  fair  place  on  the 
record  as  among  the  anomalies  which  the  correct  theory  of  malaria  will 
of  necessity  explain. 

In  the  section  on  the  water-supply,  the  writer  has  indicated  the  proba- 
bility of  the  introduction  of  malaria  into  the  system  by  its  means.  Mal- 
aria is  undoubtedly  the  cause  of  mountain  fever,  and  equally  certain  is  it 
that  this  malaria  accompanies  the  vegetai»le  matters  washed  down  from  the 
atmosphere  by  the  rain  and  snowfall.     We  have  no  hesitation  inacknowl- 
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edging  the  presence  of  the  poison  in  air  when  exposure  is  followed  by 
specific  disease.  We  would  have  as  Utile,  but  for  our  preconceived  notions, 
in  acknowledging  its  presence  in  water  when  specific  disease  follows  its 
ingestion.  But  it  is  difficult  to  allow  the  presence  of  an  aGriform  or 
gaseous  poison  in  the  falling  snow-flakes.  A  permanence  of  the  poison 
would  be  implied  under  certain  conditions  of  the  atmosphere,  notably  the 
presence  of  oxygen,  moisture,  and  electric  agency,  which  is  wholly  at  vari- 
ance with  our  experience  of  organic  exhalations.  In  organic  matter  of 
such  minute  division,  exposed  to  such  vicissitudes  and  powerful  destroy- 
ers, there  must  be  the  resistance  of  a  vital  force  to  account  for  the  viability 
or  permanence  which  this  poison  undoubtedly  possesses.  It  must  exist  as 
a  living  germ. 

Thus,  the  theory  of  a  contagium  vivum,  while  explaining  the  presence 
of  malaria  of  full  potency  in  water-supplies  derived  directly  from  aOriai 
precipitation,  is  itself  sustained  by  the  fact  of  that  presence. 

The  camp-fevers  of  this  country  are  malarial,  the  germ  being  either 
air-bomo  (malarial)  or  water-carried  {aquamaiarial).  In  the  former  case 
we  have  intcrmittents  and  remittents,  the  grades  of  intensity  varying  with 
the  amount  of  exposure,  or,  otherwise  to  express  it,  with  the  rapidity  of 
the  germ-colonization  and  with  the  internal  condition  of  the  individual. 
In  the  latter  the  disease  is  perhaps  invariably  remittent,  frequently  of  an 
adynamic  type,  approaching  a  fatal  issue  by  great  prostration,  emacia- 
tion, dysenteric  attacks,  muttering  delirium,  and  coma-vigiL 

These  aquamaiarial  fevers  are  best  studied  in  the  mountain  regions 
and  non-malarious  mesas,  prairies,  and  table-lands  of  the  West,  where 
they  are  uncomplicated  by  malarial  air-borne  fever.  On  the  records  they 
appear  as  malarial  remittents,  but  the  obscurity  heretofore  enveloping 
their  origin,  together  with  their  manifest  adynamic  tendenciea,  has  led  to 
the  assumption,  in  many  dangerous  cases,  of  a  possible  typhoid  genn, 
and  the  disease  has  been  recorded  ambiguously  as  typho-malarial,  or 
definitely  as  typhoid  fever.  It  will  readily  be  conceived  that  a  strong 
effort  is  required  on  the  part  of  the  physician  in  attendance  to  record  a 
death  as  from  malarial  remittent  in  a  non-malarious  country,  while  the 
adynamic  symptoms  insinuate  the  possible  presence  of  specific  typhoid. 

Descending  from  the  higher  grounds  to  lower  levels,  or  lower  lati- 
tudes, malarial  and  aquamaiarial  germs  combine  to  sum  the  total  of  our 
camp-fevers.  The  aquamaiarial  breed  have  not  been  distinguished  from 
the  other  in  these  localities.  They  are  swamped,  as  it  were,  in  the  gen- 
eral flood  of  malaria  which  inundates  the  land  and  prostrates  the  residents; 
but  that  they  exist  is  not  to  be  doubted,  for  it  cannot  be  supposed  that 
exposure \o  atmospheric  germs  carries  immunity  from  the  evil  effects  of 
the  same  organisms  when  introduced  in  the  water-supply. 

As  protective  against  malarial  disease  the  dry  site  and  dry  vicinity 
▼e  been  sufficiently  insisted  on,  and  if  those  favorable  conditiomi  cannot 

obtained,  a  consideration  of  the  known  facts  concerning  the  historj  of 

I  malarial  germ  suggests  the  methods  of  limiting  it  in  ita  r61e  of  dif- 

.^■e*producer.     As  these  have  been  adverted  to  in  the  course  of  the  fore- 
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^Smg  pages,  and  moreover,  as  they  are  of  general  interest,  and  not  a 
specialty  of  the  camp  hygieuUt,  further  reference  to  .them  is  deemed 
needless. 


lyphoui 


^V  In  more  populated  districts  the  speciHc  germ  of  typhoid  may  add  its 
train  of  symptoms  to  the  list  of  camp-fevers.  It  is  a  disease  which  haii, 
without  doubt,  invaded  our  camps  in  many  instances;  but  that  it  figured 
during  the  late  war — simple  or  masked  by  malarial  concomitants — as  largely 
as  we  are  called  upon  to  believe  by  Dr.  Woodward,'  has  been  shown  by 
the  writer '  to  be  exceedingly  doubtful. 

I  Concerning  its  origin,  we  6nd  a  tendency  on  the  part  of  the  systematic 

writers  of  the  day  to  insist  on  propagation  in  all  cases  from  germs  grown 
in  the  human  system  during  an  attack  of  the  disease.  Animal  decompo- 
sition, they  hold,  is  in  constant  progress  in  the  vicinity  of  our  communi- 
ties, but  without  the  specific  germ  from  a  previous  case  of  fever  no  focus 
of  typhoid  infection  can  bo  formed. 

But  the  profession  is  slow  to  accept  this  doctrine,  as  it  runs  counter 
to  much  individual  experience  in  country  districts.     Moreover,  the  germ 

I      theory  does  not  involve  such  exclusiveness,  but  points  to  the  possibility 

'  of  a  r^  noiio  origin.  In  the  past,  certain  microscopic  organisms  connected 
with  the  fermentation  of  animal  matter  uprose  from  the  soil,  constituting 
a  miasm,  and,  when  transplanted  into  the  human  system,  linding  favora- 
ble conditions  for  their  development  therein,  gave  rise  to  typhoid  fever. 

L  Having  thus  originated,  the  disease  is  propagated  by  germs  grown  in  the 
infected  systems  of  a  continuous  series  of  imlividuals.  But  the  reasoning 
which  would  exclude  a  recurrence  of  this  origination  in  the  present  is  not 
cle^ir.  What  has  happened  may  again  occur.  Objection  to  a  present 
miasmatic  origin  would  bespeak  a  panLsitio  or  internal  status  to  the  germ 
of  the  disease,  by  virtu©  of  transmission  through  numberless  individuals  of 
the  human  race,  during  which  it  evolved  its  present  powers  for  evil.  But 
there  is  no  ground  for  such  a  supposition.  On  the  contrary,  the  origin  of 
dysentery  in  soil  miasma,  and  its  subsequent  propagation  by  germs  of  in- 
lernal  growth,  strengthens  the  opposite  view. 

Under  the  circumstances  the  suspicion  of  de  novo  cases  of  typhoid 
should  lead  the  sanitarian  to  accept  the  possibility  of  such  an  origin,  the 
better  to  guard  against  its  occurrence  in  his  camps. 

In  the  event  of  its  invasion,  removal  of  the  cases  as  they  occur  is 
requirody  and  thorough  disinfection  of  the  sinks;  wliilo,  if  the  disease 
threatens  to  become  endemic,  change  of  location  is  indieuted. 


'  Gamp  Diaeases  of  the  United  States  Army,  Philadelphia,  1833  ;  and  in  the  pam- 
phlet :  Typho*iiiaUnal  Fever  ;  Is  it  a  Special  Type  of  Fever  ?  Being  remarku  iutrodnc- 
tory  to  the  discassioD  of  the  question  In  the  Section  of  Medicine,  International 
Ifedic&l  Congress.  Philadelphia,  187(1. 

'  On  Mountain  Fever  and  Molorioaa  Waters,  Am.  Joar.  Mod.  Sciences,  Joa.,  187& 
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ZHarrkcBii, 

Diarrhoea  is  usually  the  most  frequent  entry  on  the  medical  registers 
of  camp,  inasmuch  as  all  unsanitary  conditions  of  camp-life  are  prone  to 
determine  its  occurrence. 

When  it  occurs  we  recognize  an  effort  of  nature  to  eliminate  some 
morbific  matter  from  the  system.  The  deleterious  substance  may  be  a 
local  irritant  in  the  alimentary  canal,  in  which  ease  the  disease  is  trivial, 
unless  the  operation  of  the  cause  be  sufficiently  powerful  or  prolonged  to 
induce  inflammatory  action.  The  origo  niali  may  be  a  miasma,  such  as 
the  malarial — some  organic  poison  introduced  from  without,  or  accumu- 
lated within  by  suppressed  function  of  other  emunctories,  and  in  these 
cases  also  the  presence  of  enteritis  gives  greater  seriousness  to  the  disease. 
lastly  the  pathological  or  depraved  condition  of  the  blood  in  certain 
cachectic  states  may  be  regarded  as  furnishing  morbid  material,  to  elimi- 
nate wiiirh  the  system  makes  continuous  but  futile  efforts,  until  enteric 
<'hang<'s  take  place  jind  the  strength  fails,  as  in  the  graver  cases  of  chronic 
diurrhd'a. 

A  rtfforenco  to  tlio  causes  which  mostly  prevail  in  camps  is  all  that  is 
needful  tu  indicate  tlie  sanitary  measures  for  the  suppression  of  diarrhccal 
])roclivities.  As  in  civil  life,  improper  food  and  improperly  cooked  food 
furnish  most  of  the  causes  of  hxial  irritation.  Insufficiently  masticated 
food  might  bo  mentioned,  but  the  cases  to  which  it  gives  rise  are  sporadic; 
yet  even  hero  the  hard  bread  and  beans  of  the  camp  ration  tend  to  enlarge 
its  field  of  operation. 

The  improper  foods  include  all  articles  which  have  suffered  damage 
from  imperfect  prest»rvation,  and  meat  which  while  on  the  hoof  has  been 
over-drivrn,  badly  fed,  or  affected  with  disease,  or  which  has  been  kept  too 
long  in  tlio  slaughter-house  after  killing,  or  in  the  haversack  after  issue  or 
cooking.  To  these  nuiHt  be  ad<led  an  ignorant  indulgence  in  many  arti- 
cles in  themselves  either  proper  or  improper,  into  which  troops  are  im- 
])elled,  when  opportunity  offers,  by  the  sameness  of  their  diet  under  ordi- 
nary oi  re  inn  stances. 

Water  furnishes  the  diarrhoeal  cause  in  many  instances,  either  from 
purgative  or  irritant  inorganic  salts,  or  from  animal  or  vegetable  contami- 
nation. 

Air  carries  the  malarial  germ  into  the  system  as  a  prolific  source.of 
camp  (liarrho'iis;  or  the  originating  miasm  may  come  from  unpoliced  sinks 
or  unburied  carcasses.  The  last  is  rarely  seen  as  a  cause  except  in  battle- 
camps.  Tho  writer  had  occasion  to  ai)preciatethe  influence  of  the  putres- 
('4'nt  odor  on  the  (^iuincellorsville  l)attIe-ground,  where  he  was  fortcndays 
on  duty,  under  flag  of  truoo,  with  the  wounded  prisoners  of  the  Second 
Army  (,'orps.  The  sultry  air  was  rank  with  the  pestilent  effluvium  from 
the  slain  horses  of  a  battery  w|ii(r|i  had  boon  engaged  near  the  site  of  the 
oxtenipori;ce<l  hospital,  an<i  scarcely  a  man  was  free  from  diarrhoea.  It  is 
true  other  causes  were  at  work — causes  connected  with  food  and  exposure 
and  the  presence  of  suppurating  and  gangrenous  wounds ;  but  among 
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other  api'^cj^^tions  of  wounded  on  tho  same  field,  ox{>oscd  to  similar  in- 
Hueiiccs,  less  tho  air-tuiiit  from  the  dead  animals,  tho  diarrhoea  was  lea:i 
ji^neral. 

But  the  morbid  matter  requiring  elimination  may  be  self-generated  by 
the  command  in  crowded  or  unvontilated  tents  or  huts. 

Again,  it  may  be  self-genenited  witliin  the  individual  and  thrown  ff»r 
excretion  on  the  Alimentary  lining  on  account  of  suppresscil  skin-trans- 
piration; hence,  any  influence  which  interferes  with  the  normal  action  of 
the  skin  may  be  a.  source  of  camp  diarrhoea.  It  is  not  sujjposed  that 
fatigue  is  of  itself  a  cause;  but  that  it  ]>redisposcs  is  undoubted,  partly  by 
lessenin^T  the  resisting  powers  of  tlie  system  and  in  part  by  the  increased 
waste  which  has  to  be  thrown  ofT.  The  functional  activity  of  the  skin  is 
liable  to  clieck  by  rapid  cooling  after  cessation  of  tho  exercise,  as  when 
the  men  throw  themselves  on  the  ground  to  rest,  and  the  waste  products 
are  carried  to  tho  mucous  membrane  for  discharge,  constituting  a  conges- 
tive diarrhcoa.  The  same  may  happen  from  climatic  influences^  as  sudden 
lowering  of  temjierature;  and  in  the  category  of  causes,  as  failing  to  pro- 
t<^t  against  this  source  of  the  disease,  insufliiciency  of  clothing  and  tent- 
covering  must  be  enumerated. 

Lastly,  the  influence  of  the  scorbutic  taint  has  to  be  remembered  as  in 
itself  exciting,  or  if  not,  so  strongly  predisposing  that  local  irritants  which 
would  be  unfelt  in  healthier  conditions  give  rise  to  dangerous  and  often 
fatal  diarrhccas. 


J}t/sent€rt/, 

While  diarrhoea  owns  a  multiplicity  of  causes,  the  tendency  of  medical 
observation  is  to  confine  dysentery  to  tho  operation  of  one — a  miasmatic 
germ  eoimocted  with  a!iimal  or  vegetable  decomposition  in  the  soiJ.  The 
prevalence  of  tho  disease  in  malarious  districts  points  to  an  analogous 
origin  in  endemic  miasm,  and  its  frequent  attendance  on  malarial  remit- 
tents resulting  not  only  from  aerial  poison  but  from  water-impregnation, 
indicates  similarity  of  habit. 

The  specific  germ  settles  in  the  lower  bowel,  where  matter  favorable  to 
ita  development  is  accumulated,  and  by  its  presence  determines  conges* 
tive  and  inilatnmatory  changes  in  tho  walls. 

But,  as  local  irritants  may  induce  a  similar  disturbance  of  function  and 
nutrition  in  the  intestine,  tiiy  occurrence  of  sporadic  cases  need  not  imply 
the  presence  of  a  specific  germ.  They  may  be  owing,  by  a  transference 
in  the  locality  of  action,  to  the  varied  agencies  which  conduce  to  diarrhtca, 
and  it  is  probable  that  sanitary  measures  preventive  of  the  latter  will  ex- 
clude the  former  disease.  Sporadic  cases,  however,  barely  come  witliin 
the  scope  of  the  present  writing.  The  disease,  when  it  merits  the  title  of 
camp  dysentery,  is  ei)ideinic. 

Many  examj)les  of  dysentery  app:irently  from  miasmatic  influences  are 
given  by  medical  authorities;  but  the  writer  dues  not  require  to  go  outside 
of  his  own  army  experience  for  an  illustrative  outbreak — one  which  ex- 
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eludes  many  of  tho  alleged  caiuea  of  dyienteryy  and  which  poinU  definiteW 
to  a  soil-poison.  In  1866  the  commanding  officer  of  Camp  McDowell, 
Arizoika  Territory,  was  direoU'd  to  ouliivate  a  piece  of  bottom-land,  about 
one  hundred  and  fifty  acres,  in  the  neighborhood  of  camp.  A  vegetable 
supply  for  the  men  and  forage  for  the  horses  were  to  be  raised.  This  was 
intended  as  a  sanitary  precaution  against  scurvy,  which  had  existed  among 
the  recently  relieved  California  troops.  (See  page  144.)  The  ground 
required  much  preparation — removal  of  brushwood,  extraction  uf  stumps 
and  roots^  and  breaking  up  of  sods — before  it  was  rendered  fit  for  cultiva- 
iLoii,  and  a  deep  ditch  four  miles  long  had  to  be  dug  to  bring  down  water 
for  its  irrigation.  All  this  work  was  performed  by  details  from  the  men 
of  tho  three  companies  constituting  the  garrison.  During  its  progress 
dysentery  broke  out,  and  (i  deaths  in  20  cases,  with  56  cases  of  contempora- 
neous diarrhooa,'  cast  a  gloom  over  the  little  community,  making  manv 
anxious  for  personal  safety,  Tt  was  observed  that  only  those  suffered  who 
had  been  employed  on  the  newly-broken  ground.  The  farm  was  turned 
over  to  Mexican  employees  of  the  Quartermaster's  Department,  and  the 
dysentery  subsided.  No  such  epidemic  had  occurred  at  the  post  previous 
to  the  inauguration  of  this  agricultural  work,  although  the  garrison  had 
been  subject  to  much  hard  service,  implying  fatigue,  exposure  to  climate, 
and  deprivation  of  food.  Even  scurvy  had  been  present  to  a  marked  ex- 
tent in  the  former  volunteer  garrison,  without  dysenteric  outbreak.  And 
the  sinks,  quarters,  and  general  police  of  the  camp,  when  tho  visitation 
took  ])lacG,  were  in  as  satisfactory  condition  as  at  any  time  in  their  previous 
history.     Nor  bus  such  an  opidomio  occurred  at  the  post  since  that  tiraeu 

Allowing  the  miasmatic  origin  of  camp  dysentery,  the  inadvisability  of 
disturbing  the  soil,  especially  in  malarious  localities,  is  strongly  suggested. 
Natives  of  the  country  should  be  employed  where  such  work  is  impera- 
tive, and  the  troops  be  guarded  against  exposure.  Even  the  site  of  quar- 
ters must  be  carefully  treated  in  view  of  dysenteric  possibilities.  (See 
page  109.) 

In  active  service  no  sanitary  precaution  can  guard,  in  every  instance^ 
against  this  disease.  Field-works  have  to  bo  thrown  up  and  bomb-proofs 
to  be  dug  out  and  occupied.  Military  necessity  calls  here  for  exposure  to 
disease  as  it  frequently  calls  for  exposure  to  gunshot  wounds.  Both  have 
to  be  accepted  us  war-risks;  or  tho  risk  of  the  one  may  be  viewed  as  the 
price  paid  for  protection  against  tho  certainty  of  tho  other. 

As  with  malarial  disease,  so  with  dysentery:  its  spread  is  seldom  re- 
ferred to  germs  grown  within  tho  system  and  thrown  out  with  the  ali- 
mentary excreta.  But  there  ars  enough  of  cases  on  record  to  show  the 
probability  of  such  a  mode  of  propagation.  To  establish  the  fact  requires 
careful  observation,  as  it  can  only  occur  where  the  disease  is  very  preva- 
lent, and  hero  it  is  manifestly  difficalt  to  separate  the  effects  of  the 
primary  from  those  of  the  humanized  miasm. 

'  The  writer,  havinj^  lost  his  nofce-booTc  contiiniug  the  partictilars  of  tho  oatbrealCi 
is  indebted  to  Dr.  J.  J.  Woodward,  U.S.A.,  lor  the  Ggures  from  the  official  reoorda 
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But  with  fly.HPntory  C*pidemlc,  or  threatenirirr  to  become  so,  k  will  be 
allowed  that  all  congestions  of  the  intestinal  niurous  membrane  assume  a 
(fraver  signiBcanco,  They  may  not  predisjwse  to  the  specific  attack,  but, 
should  it  occur,  they  must  certainly  add  to  its  virulence.  Their  causes 
must  therefore  be  carefully  excluded;  and  since  foul  odors,  as  has  been 
seen  in  speaking  of  diarrhtea,  may  determine  to  tl»o  threatened  membrane, 
disinfection  uf  sinks  and  all  discharges  is  suggested  as  u  precautionary 
measure,  irrespective  of  theoretical  considerations.  In  fact,  the  sinks 
should  be  filled  up  and  the  camp-site  ubaudoaod,  if  contagion  by  &  human- 
i;6ed  germ  is  suspected. 

The  possibility  of  the  introduction  of  the  germ  into  the  systnm  by  the 
■water-supply  must  be  held  in  view.  This  jnight  take  place  from  sinU-con- 
taminatioM,  or,  as  was  probably  the  case  in  some  instances  at  McDowell, 
from  the  use  of  water  flowing  through  a  newly-out  acequia. 

Cholera  and  Yellow  Feccr. 
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Cholera  and  yellow  fever  can  scarcely  be  arraigned  with   propriety 

under  the  heading  of  this  section.  Their  miasms  are  too  widespread  in 
their  operation  for  discussion  in  an  article  on  camp  hygiene,  liut,  as 
soldiers  are  as  liable  to  their  attacks  as  are  more  settled  communities,  a 
few  words  concerning  them  may  not  bo  out  of  place,  especially  as  the  dis- 
cipline and  mobility  which  pertain  to  camps  hare  n  bearing  on  preventive 
measures. 

In  both  of  these  diseases  observation  and  research  appear  to  recognize 
specific  germs  as  the  origin  and  nieans  of  propagation — germs  which  re- 
quire out  of  the  body  a  high  summer  temperature  for  their  active  pro- 
liferation and  dissemination  as  epidemic  disease  agencies. 

There  seems  no  room  for  doubt  that  these  diseases  spread  from  their 
habitat  by  colonization,  the  germs  being  carried  by  the  person  ot  an  in- 
fected traveller,  or  by  some  material  which  has  come  from  an  infected 
district.  Quarantine  and  disinfection,  as  preventing  the  introduction  of 
the  genns,  arc  thus  our  best  safeguards. 

But  the  mobility  of  the  army-camp  gives  it  a  better  protection  than 
this,  when  military  reasons  do  not  interfere  with  the  temporary  abandon- 
ment of  the  camp-site.  During  the  past  disastrous  summer  (1878)  in  our 
Southern  States,  the  federal  troops  fell  back  before  the  advance  of  the 
disease,' and  a  repetition  of  the  experiences  of  the  18G7  epidemic  *  was 
prevented.  The  deaths  among  the  nominally  acclimated  men  who  wore 
left  in  garrison  to  guard  property  showed  wliat  fate  would  have  befallen 
the  troops  had  this  movement  not  been  executed. 

If,  however,  such  a  retreat  is  incomputibte  with  strategic  requirements, 
a  line  of  sentinels  should  be  posted  around  theeamp  to  cut  off  all  unauthor- 
ized communication.     No  person  shnuhl  fie  admitted  within  the  lines  with- 


'  Soe  Aanaal  B«port  of  the  Sargvoa- General  U.  8.  Armj  for  1878. 
*Cir.  No.  t  S.-G.O.,  Waatungton.  June  10»  1878  :  Beport  on  Epidemlo  Cholera  oud 
Yellow  Fever  in  the  U.  S.  Army  during  1807. 


154  HYGIBKE    OP   CAMPS. 

out  undergoing  quarantine  examination,  no  baggage  or  supplies  without 
being  disinfected  or  pa^d  by  the  quarantine  officer. 

The  water-supply,  if  it  comes  from  without,  or  if  &  suspicion  of  con- 
tamination from  without  can  be  harbored  against  it,  must  bo  1>oilcd  l>efurR 
being  used,  even  for  police  purposes;  wliilo  any  pure  supply  should  be 
placed  under  guard  for  use  as  drinking-water.  Should  it  be  impossible  to 
procure  such  supply  by  other  means,  it  ought  to  be  distilled.  The  writer 
has  no  coiifidcnce  in  purification  by  permanganate,  for  the  malarial  gorm, 
as  we  have  seen,  withstands  oxidizing  influences,  and  wo  cannot  suppose 
loss  of  vital  resistance  in  the  germs  of  cholera  and  yellow  fever. 

Police  regulations  should  bo  scrupulously  carried  out.  The  troops 
should  be  protected  from  all  anti-hygienic  influences.  There  should  be  no 
unnecessary  exposure  to  sun,  rain,  or  night-air,  and  no  drills  or  fatigue 
duties  other  than  to  furnish  occupation  and  needful  exercise.  When  the 
military  conditions  pennit,  the  camp  should  be  viewed  as  engaged  in  an 
active  campaign  against  an  insidious  and  impalpable  enemy,  and  the  at- 
tention of  every  ofTiccr  devoted  to  superintending  the  conduct  of  his  men 
with  special  reference  to  this  view. 

If,  in  spite  of  all  precautions,  the  disease  effect  a  lodgement,  no  change 
should  be  made  in  the  quarantine  and  other  regulations.  Fresh  importa- 
tion of  germs  is  to  he  as  sedulously  guarded  against  as  if  the  camp  were 
yet  free  from  infection.  Cases  should  be  removed  to  hospital  as  soon  as 
manifest,  disinfectants*  used  in  the  sinks,  and  the  bedding  and  clothing  of 
the  infected  soldiers  removed  to  ll»e  quarantine  station  for  disinfection.  In 
the  hospital  all  precautions  which  our  knowledge  may  suggest  are  of 
course  in  order  against  the  spread  of  the  disease -germs. 

])ut  if,  despite  such  sanitary  measures,  the  disease  shows  a  tendency 
to  epidtMuic  prevalence,  the  troops  should  move  camp  to  a  new  site,  leaving 
their  sick  behind,  keeping  up  their  quarantine  on  the  now  ground,  and 
sending  such  cases  as  may  occur  back  to  the  hospital  on  the  old  site. 


SECTION  VIIT 

FROM    CAMP   TO    CAMP. 


The  day\s  march  is  set  down  in  the  United  States  Infantry  Tactics'  as 
from  15  to  *^0  miles,  and  by  medical  writers  as  from  10  to  20  miles — the 
fdnncr  distance  being  c-onsidercd  an  easy,  the  latter  a  long  march.  Good 
wiilkt-rs  in  civil  lif<!  may  view  these  distances  as  trifling  when  regarded  as 


'  The  wTitor  is  nware  that  their  use  was  considered  valnelewi  in  the  recent  yellow 
fever  viHitation.  Sulphur  will  kill  the  itch  parasite,  but  it  will  not  core  a  patient 
whoHo  hIcId,  clothes,  bedding,  and  all  surroundings  are  infested,  even  if  applied  to  eregr 
point  of  the  integiiraent  where  pustulation  is  manifest. 

^  Otincral  Upton's,  approved  by  the  War  Department  in  1807. 
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B  work.  But  the  measure  of  distance  does  not  represent  equivalent 
expenditures  of  force  in  the  oaso  of  ttie  civilian  pedoutriau  and  in  that  of 
the  soldier  as  a  unit  in  a  moving  army. 

In  the  first  place,  the  load  which  the  soldier  carries  must  bo  taken  into 
consideration.  This  consists  of  rifle,  bayonet,  cartridge-box  or  bftlt  with 
forty  rounds  of  ammunition,  haversack  with  three  days' rat  ions,  ]>hite,  sjKwn 
and  tin  cup,  canteen  with  the  day's  water-supply,  a  spare  pair  of  drawerj 
and  socks,  shirt,  towel,  soap,  comb,  overcoat,  blanket,  shelter*tcnt  canvas, 
and  perhaps  poncho — the  whole  weighing  from  forty  to  forty-fivo  pounds 
avoirdupois.  Various  knapsacks  have  been  suggested  as  a  convenience  in 
carrying  the  spare  clothing,  blanket,  etc.,  but  as  they  compress  the  chest 
or  excoriate  the  ann-pits,  their  use  has  been  generally  abandoned  by  our 
troops,  who  sling  their  impedimenta  from  each  shoulder  to  the  apposite 
hip,  the  canteOn  and  carlridgcbox  ofTselting  the  haversack,  and  the  roll  of 
blankets  on  one  shoulder  bahmcing  the  rifle  on  the  other. 

Again,  the  soldier's  miles  are  either  miles  of  dust  or  mnd,  for  the  soil 
which  does  not  throw  up  dust  undor  the  tread  of  an  army  is  usually  so 
damp  as  to  break  down  under  the  leading  regiments  and  form  n  quugniiro 
for  the  others  to  labor  through.  The  fatigue  and  discomfort  of  n  march 
under  either  of  these  conditions  must  be  experienced  to  be  duly  appreci- 
ated. 

Further,  the  soldier  has  a  fixed  position  in  the  moving  ranks  which  ho 
cannot  alter,  even  by  an  accidental  stumble,  without  incommoding  those 
of  the  command  in  his  rear  and  being  incotnmudod  by  theui.  So,  also, 
the  regiment  of  which  he  forms  a  part  has  a  fixed  position  with  regard  to 
others.  Any  delay  in  the  advance,  by  obstacles  on  the  road,  is  trans- 
mitted along  the  column,  and,  the  obstacle  having  been  overcome,  rear 
regiments  must  accelerate  their  pace  to  recover  their  lost  distance,  or 
leading  regiments  move  slowly  or  halt  to  allow  the  others  to  come  up. 
During  such  delays  the  soldier  cannot  rest,  as  he  would  disarrange  his 
pack,  and  the  column  might  move  forward' at  any  moment.  Thus,  the 
lime  spent  in  waiting,  leaning  on  the  muskft,  and  wnndering  what  is  the 
matter  ahead,  is  as  much,  perhaps  more,  of  a  drain  on  his  energies  as  tho 
same  time  spent  in  an  ad%'ance,  every  step  of  which  is  believed  to  bring 
Isim  nearer  camp.  In  fact,  the  marcli  must  b«  measured  not  by  mites,  but 
by  the  number  of  hours  from  the  breuking-up  of  camp  in  one  position  to 
its  establishment  in  the  other. 

Lastly,  the  march  of  the  soldier  does  not  constitute  his  day's  work, 
but  is  labor  over  and  above  the  usual  routine  duties  of  camp  and  fatigues 
of  war  emergencies. 

On  raartihes  an  early  start  is  usually  desirable  to  afForil  the  men  time 
enough  on  the  new  ground  to  make  themselves  comfortable  before  night- 
fall; especially  is  this  necessary  in  rainy  weather  or  inclement  seasons. 
Breakfast  is  taken  before  starting,  lunch  at  a  mid-march  halt,  ami  ilinuL-r 
in  the  evening  after  arrival. 

When  no  unlooked  for  obstacles  stand  in  the  way  of  the  advance  the 
ground  passed  over  may  be  computed  at  2.4  miles  per  hour.     The  quick- 
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step  has  110  paces  per  minute,  covering  2.9  miles  an  hour;  but  the 
rests  recommended,  and  usually  necessary  to  biing  the  column  to  its  des- 
tination in  an  efficient  state,  reduce  the  average  hourly  distance  as  above. 
At  the  end  of  the  first  half-hour  a  rest  of  fifteen  minutes  enables  the  men 
to  rearrange  their  burdens  with  the  experience  they  have  gained  during 
the  short  effort.  After  this  a  rest  of  ten  minutes  at  the  end  of  every 
hour  is  sufficient  to  bring  the  column  to  camp  without  stragglers,  unless 
the  march  exceeds  ten  miles,  when  one  of  the  rests  is  lengthened  to  half 
an  hour  for  luncheon.  A  march  of  IS  miles  thus  requires  seven  and  a 
half  hours  for  its  accomplishment. 

If  the  marches  exceed  18  miles  a  rest  of  one  whole  day  will  be  the 
sooner  required  on  the  route.  After  marching  25  or  30  miles  in  one  day, 
a  rest  is  usually  needful  on  the  day  following.  Forced  marches  are  spas- 
modic efforts  which  gain  nothing  on  a  long  journey,  for  the  rest  which  is 
necessary  after  them  reduces  the  daily  average. 

In  the  hot  season,  in  our  Southern  Territories,  the  march  is  accom- 
plished, if  possible,  before  midday.  When  the  regular  troops  took  posses- 
sion of  the  Indian  country  after  the  civil  war,  night  marching  was  occa- 
sionally attempted,  but  was  given  up  in  favor  of  an  early  morning  start. 
Night  marches  arc  only  made  now  in  passing  long  distances  from  water  to 
water.  Time  is  lost  rather  than  gained  by  them,  as  the  troops  must  rest 
on  the  day  before,  as  well  as  the  day  after,  the  effort.  The  writer  accom- 
panied a  detachment  of  the  First  Cavalry  on  a  scouting  expedition,  where 
an  unobserved  entry  into  the  Apache  country  was  attempted  by  march- 
ing during  the  night  and  lying  perdu  in  hollows  and  caiions  during  the 
day.  After  four  or  five  days  the  men  showed  signs  of  breaking  down,  and 
the  attempt  was  not  renewed.  In  this  case  the  night  march  had  less  to 
<lo  with  the  result  than  the  wearisomcnoss  of  the  day  and  inability  to 
sleep  in  the  stiflingly  hot  atmosphere  of  the  resting-places. 

With  favorable  weather  in  non-malarious  countries  the  sick-list  on  a 
inarch  may  be  expected  to  be  less  than  the  camp-list  of  the  same  com- 
mand. During  the  first  few  days,  before  the  troops  are  inured  to  the 
journey,  some  may  become  foot-sore  and  excoriated.  To  prevent  this, 
company  officers  should  instruct  their  men  on  the  care  of  the  person,  in- 
sisting cHpccially  on  bathing  the  feet  and  changing  and  washing  socks  on 
every  available  opportunity, 

Kxj)osures  arc  necessarily  incident  to  a  march;  but,  as  an  offset  to  this, 
the  resisting  powers  of  the  system  are,  within  limits,  increased  by  their 
exercise.  It  is  often  surprising  how  little  injury  a  marching  command 
will  rnceiv<?  from  most  inclement  weather.  The  writer  was  out  in  the 
Ncz  IVrces  war  in  September,  1877,  with  the  Fifth  Cavalry,  800  strong, 
and  not  a  man  was  reported  sick,  although  the  command  passed  three 
successive  nights  in  wet  clothes,  and  was  exposed  during  the  expedition 
to  all  kinds  of  weather,  from  the  sultriness  of  the  plains  to  the  snow- 
storms of  the  mountains. 

Extremes  of  temperature  are  dangerous,  as  giving  rise  directly  to  heat- 
exhaustion  and  sunstroke  in  the  one  case,  and  frost-bite  and  general  do- 
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vitalization  in  the  other.  But,  speaking  generally,  warm  weatlior  is  pro- 
ductive of  greater  loss  of  efficiency  than  cold.  The  latter  can  be  guarded 
against  by  full  diet  and  warm  clothing,  while  Iho  exercise  itself  is  protect- 
ive, and,  reciprocally,  the  cold  is  preventive  of  danger  from  the  exercise. 

In  warm  weather  the  extra  heat  developed  within  the  system  by  the 
march  must  be  dissipated,  else  a  superheating  of  the  blood  will  interfere 
with  its  normal  tissue  relations  and  manifest  itself  as  sunstroke.  Nature 
accomplishes  this  dissipation  by  means  of  the  cutaneous  and  pulmonary 
transpiration,  and  requires  for  the  perfection  of  the  operation  free  expan- 
sion for  the  lungs,  light  covering  for  the  body  surface,  and  a  water-supply 
furnished  aa  required  by  the  progress  of  the  transudation.  M'ere  these 
requirements  in  all  cases  fulfdl'sl,  sunstroke  would  be  rendered  an  unfre- 
quent  accident  of  the  march,  by  restricting  its  ot^currence  to  castas  where 
some  abnormal  blood  condition  interferes  with  transudation,  l  r  where  at- 
mospheric saturation  prevents  surface  evaporation. 

Some  medical  observers  have  noted  the  previilenco  <tf  sunslmko  in  a 
moist  and  warm  air,  others  in  a  hot  and  dry  atmosphere.  The  difTcrenco 
is  immaterial;  in  both  cases  the  blood  is  thrown  into  an  altered  condition 
by  inadequacy  in  the  refrigerating  process.  A  tendency  to  eajiillary  stasis 
is  induced,  the  heart  labors  to  overcortie  the  obstruction,  anc  failing,  gives 
us  the  syncopic  or  cardiac  variety;  or,  the  nervous  system,  resenting  the 
increasing  abnormity  of  the  circulation,  develops  convulsions  and  coma  as 
the  cerebro-spinal  variety  of  the  disease. 

On  the  march,  the  most  frequent  cause  of  sunstroke  is  a  failure  of  the 
water-supply,  aided  by  the  chest-pressure  of  the  various  belts  and  straps 
by  which  the  soldier's  load  is  suspended  from  his  [wrson.  This  was  the 
CAse  in  the  summer  marches  of  the  Army  of  the  Potomac'  If  the  water 
in  the  canteens  lasted  until  the  next  opportunity  of  refilling  tliem,  so  that 
ingi^stion  and  tnmsudatiori  were  equalized,  the  men  pushcid  along,  faint 
from  fatigue  perhaps,  but  in  no  danger  from  sunstroke.  If,  on  ifio  other 
hand,  the  supply  failed  and  the  skin  became  dry,  danger  from  sunstroke 
was  imminent. 

WHiother  the  symptoms  of  the  attack  depend  on  loss  of  water  from  the 
blood  beyond  the  limit  consistent  with  functional  activities,  or  on  the  in- 
creased heat  consequent  on  suppression  of  evaporation,  is  an  open  ques- 
tion, but  of  little  interest  in  this  place,  as  the  preventive  measure  on  both 
theories  is  an  insured  continuance  of  the  water-supply,  and  the  immediate 
means  of  restoration  in  individual  cases — water  affusions  for  skin  absorp- 
tion and  cooling,  and  water  by  the  mouth  as  soon  as  the  patient  can 
swallow. 

During  a  service  of  four  years  in  Arizona,  with  a  climate  almost  as  hot 
as  that  of  India,  the  writer  saw  sunstroke  on  but  one  occasion.  Yet  most 
of  his  service  was  in  the  field  with  commands  of  from  50  to  500  men,  and 
long  marches  were  made,  often  on  scant  allowance  of  water.     This  expe- 

ta  -• 

^B  'Sanstroke  as  it  occurred  in  the  Army  of  the  Fotomao;  Oh.  Smart,  U.S.A.,  Am. 
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ricnco  ho  attrihutos  to  a  cam  that  the  men  shouM  always  have  some  water 
araiUblp,  In  tho  narly  part  of  the  marrh  the  canteen  was  to  be  used  aa 
if  no  more  couIJ  be  had  until  arrival  in  eunip.  If,  fortunately,  a  supply 
prcsontwi  on  the  lino  of  march,  it  was  used  freely,  b\it  the  canteenS|  when 
refilled,  wore  a^in  used  with  the  same  caution. 

In  the  nno  instance  where  sunstroke  disabled  the  command,  this  Tula 
was  not  followed. 

Oil  the  3d  and  4ih  of  July,  18G7,  an  escort  parly  of  twenty-five  men  of 
the  First  L'.  8.  Cavalry  passed  ovor  the  stretrh  of  dry  sandy  country  from 
the  Sink  uf  the  Uassayampa  to  the  Salinas  River,  a  distance  of  over  forty 
miles.  They  used  up  tlie  water  in  their  canteens  on  the  evening  of  the  3d, 
expecting  to  find  a  fresh  supply  in  a  river-l>ed  which  they  would  paas 
shortly  after  midnight.  A  oouplo  of  hours  were  8i>ent  in  digging*  in 
likely  spots  of  the  dry  channel,  but  no  water  was  found,  and  the  party 
had  to  rusume  its  march  with  empty  canteens.  Three  honrs  after  sunrise 
the  men  begun  to  suffer.  Afterwards,  several  had  to  be  dismounted  and 
placed  under  the  shade  of  mesquito  trees  to  await  tliu  return  of  six 
men  who  had  been  dispatched  in  advance  to  the  Salinas  with  the  canteena 
These  returned  by  mid-day.  Two  of  thoexhausteil  men  had  in  the  mean- 
time become  insensible  and  convulsed.  Two  others  had  wandered  from 
the  poor  shade  in  which  thev  had  been  left,  and  some  diflipultv  was  expe- 
rienced in  recovering  them.  Those  who  remained  quietly  until  the  water 
arrived  were  speedily  able  to  mount  their  horses  and  aid  in  looking  for 
their  missing  comrades.  All  were  brought  to  camp  on  the  river  by  2  r.  v., 
twenty-two  liours  after  the  rommencemeut  of  the  march.  Convulsions 
recurred  and  delirium  continued  in  the  two  worst  cases  for  twelve  hours 
after  reaching  the  river,  but  perfect  recovery  ensued.  These  men  had 
passed  the  same  stretch  of  coun(ry,  without  injury,  in  the  reverse  direc- 
tion, otily  a  couple  of  weeks  before.  Failure  of  the  water-supply  was  un- 
doubtedly the  occasion  of  their  break-tlovvn  on  this  march. 

The  cavalry  soldier  is  not  so  liable  to  dangerous  attacks  ns  the  infantry- 
man. During  the  march  he  is  less  called  upon  for  violent  exertion,  aud 
there  is  consequently  loss  development  of  heat.  The  advance  to  the  sim- 
Btruek  eon<lititin  is  thus  nuiro  gradual. 

The  foot-soldior  often  struggles  along  with  the  perspiration  drying  on 
his  skin,  mucus  sticking  in  his  respiratory  tubes,  and  incre.asing  stasis  in 
the  lungs,  until  he  falls  syncopic  or  in  convulsions.  This  can  only  bo  pre- 
vented by  having  the  water-supply  of  the  system  unfailing,  and  giving  the 
men  certain  intervals  of  rest,  during  which  they  may  relieve  themselves  of 
the  pressure  of  their  loads  and  re-arrange  them  as  experience  may  sug- 
gest, while  the  circulatory  excitement  and  heat-development  become 
moderated.  If  the  allowance  of  water  is  scanty,  it  must,  nevertheless,  be 
used  at  regular  intervals,  but  economically,  lost  it  give  out.  There  is 
manifestly  less  danger  of  a  fulminant  stroke  with  a  stinted  but  steady 
supply  than  with  full  allowance  for  a  given  time  followed  by  a  period  of 
enforced  abstinence.  On  the  other  hand,  if  the  supply  is  liberal,  it  may 
be  indulged  in  freely,  and  with  advantage,  when  the  skin  ia  acting  well 
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Its  temperature  is  never  such,  on  a  hot  day's  march,  as  to  oliill  tlie 
stomach  and  shock  the  system. 

Probably  the  most  noteworthy  march  recently  reported  in  our  western 
service  is  that  of  Captain  Nolan,  Tenth  Cavalry,  who  with  forty  men,  in 
July,  1877,  was  on  the  Staked  Plains  for  eighty-six  hours  without  water.' 
The  men  drunk  the  blood  of  horsi*s  ktlled  un  account  of  exhaustion.  Three 
cases  of  sunstroke  are  reported  by  the  time  the  command  completed  its 
fifty-fifth  mile.  Altogether  the  loss  was  four  men,  four  mules,  and  twenty- 
five  horses. 

The  march  requires  special  attentinn  to  the  condition  of  tho  person. 
The  infantry  soldier  should  groom  liims'*!f  as  carefully,  after  the  toils  of 
the  day,  as  the  cavalryman  his  horse.  But,  after  what  has  been  said  on 
this  subject  in  Scctio»i  Fourth  (see  page  IIC),  further  reference  is  deemed 
UTinecessary. 


SEOTION   IX, 


ox    THE    OnGA>nZATION'    OF   THK    IIOSPITAT^S    OF    CAMP. 

What  has  been  said  heretofore  in  this  paper  has  had  reference  mainly 
to  the  exclusion  of  disease,  but  that  it  has  a  bearinp;  also  on  the  result  of 
wounds  is  obvious  when  consideration  is  given  to  the  influence  of  the 
Roorbutic  taint,  malarial  prostration,  diarrhoeal  tendencies,  etc.,  on  the 
healing  process. 

But,  if  we  conceive  the  exclusion  of  all  morbific  agencies  on  account 
of  the  inefficiency  of  which  they  are  tho  direct  cause,  something  remains 
to  be  said  concerning  tho  sanitation  of  the  wounded. 

It  requires  no  reading  of  the  medical  history  of  armies  or  of  surgical 
rejx»rts  from  the  battle-field  to  show  that,  whatever  hygienic  measures  are 
taken  in  camp  to  preserve  the  health  of  the  troops,  the  mortality  among 
the  sick  and  wounded  will  in  great  part  di^pcnfl  on  the  provision  made  for 
their  care.  If  an  epidemic  settles  on  the  camp  or  a  battle,'  is  fought  and 
the  medical  officers  prove  insufficient,  or  inefiicient  either  of  themselves  or 
by  want  of  co-operation  on  the  part  of  Supply  and  Transportation  Depart- 
ments, the  result  to  the  sufferers  is  alike  disastrous. 

A  camp-hospital  hygiene  thus  conjes  forward  for  discussion,  which,  in 
in  it«  largest  sense,  may  bo  said  to  consist  of;  1st,  a  sufficient  medical 
force;  2d,  the  endowment  of  that  force  with  sufficient  powers — that  is, 
rank  and  command,  to  permit  it  to  carry  out  its  views  for  the  ameliora- 
tion of  the  condition  of  the  ilisablcd;  3d,  an  efficient  organization  of  the 
force  to  enable  it  to  work  to  tho  host  advantage. 

The   treatment  of  the  sick  and  wounded  soldier,  as  a  humanitarian 

•  8m  copy  of  Oflleial  Report  in  Army  and  Navy  Jonmal,  September  l,"!,  1877. 
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question,  lias  so  much  interest  alike  to  the  profession  and  the  public,  as  to 
bear  a  review  from  the  dawn  of  history  to  the  latest  advance.  Especially 
is  the  medical  ofHccr  of  the  U.  S.  Army  qualified  to  speak  on  such  a  sub- 
ject, as,  in  our  present  Indian  wars,  he  can  not  only  appreciate  the  termini 
by  observing  aboriginal  practices,  himself  being  supplied  by  a  progressive 
administration  with  all  that  modern  science  can  suggest,  but  can  also 
realize  many  of  the  intermediary  stages,  as  the  exigencies  of  his  campaign 
force  him  to  give  up  more  and  more  of  the  advantages  of  civilization, 
until  at  last  he  has  to  treat  his  sick  and  wounded  under  the  shade  of  a 
tree,  and  copy  the  travois  of  the  savage  enemy  for  their  transportation.' 

But  as  the  object  of  this  paper  is  to  show,  not  what  has  been,  but  what 
ought  to  be,  reference  will  only  bo  made  to  the  results  of  recent  experi- 
ences. 

With  regard  to  the  first  requirement  of  field-hospital  hygiene,  it  will 
seldom  happen  that  the  sick  and  woutfded  will  suffer  for  want  of  a  suffi- 
ciency of  medical  men.  Each  detachment  on  Indian  service  is  provided, 
according  to  its  size,  with  one  or  more  qualified  officers;  and  in  the  event 
of  a  great  war,  volunteer  medical  aid  would  fill  the  positions  rendered 
necessary  by  the  increased  number  of  troops  and  of  field  and  reserve  mili- 
tary hospitals. 

The  United  States  obtained  its  regimental  organization  from  the 
British  military  system,  and,  as  a  part  of  it,  the  appointment  to  the  regi- 
ment of  a  surgeon  and  one  or  two  assistants.  But,  as  our  troops  had  to 
be  scattered  by  companies  in  the  sea-coast  fortifications,  and  at  innumer- 
able points  in  the  interior  as  protection  to  the  advance  of  the  settlers,  the 
regimental  organization  soon  came  to  exist  only  on  paper,  while  the  real 
unit  for  discipline  was  the  company,  and  for  practical  military  govern- 
ment the  post-  Tiio  post-commander  became,  as  it  were,  the  equivalent 
of  the  regimental  in  all  matters  not  pertaining  to  the  records  of  the  offi- 
cially recognized,  but  practically  latent  regimental  organization.  Under 
these  circumstances  the  medical  force  became  detached  from  the  broken-up 
regiments  and  formed  into  a  corps  of  post-surgeons,  assignable  to  duty  by 
the  chief  of  their  corps  at  this  post  or  with  that  detachment.  This  was 
the  status  of  the  medical  department  of  our  army  at  the  outbreak  of  the 
civil  war. 

Hut  the  aggregation  of  troops  which  was  then  necessitated  led  to  the 
resumptitJU  of  the  regiment  as  the  practical  unit  of  organization,  and  a 
surgeon  and  assistants  wore  enrolled  with  every  new  command.  Mean- 
while, such  of  tlio  former  post-surgeons  as  were  not  on  regimental  duty 
with  the  now  concentrated  regular  command  were  assigned  to  administra- 
tive and  oxocutivc  duties  in  connection  with  medical  affairs  in  the  field  or 
with  the  general  hospitals  established  throughout  the  country.  These 
were  subsequently  strengthened  by  the  formation  of  a  staff  corps  of  vol- 
unteer surgeons,  many  of  whom  had  already  seen  service  with  regiments. 


'  Circular  No.  0,  Burgeon -Oenerars  OfiBoe,  1877:  On  the  Tzmnapoit  of  Biok  and 
Wounded,  by  Geo.  A.  Otis,  Asst  Sargeoa,  U.S.A. 
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lere  were  thus  in  the  army  two  sots  ot  medical  officers:  the  one,  iiu- 
mericuUy  small,  occupying'  staff  positiuiis,  and  having,  from  tlieir  onlargod 
sphere  of  duty  and  previous  military  experience,  tendencies  to  centraliza- 
tion of  manure iimnt  and  co-operative  execution;  and  tho  oLhur,  the  large 
force  of  regimental  surgeons,  whose  tendencies  were  to  individual  respon- 
sibility, each  as  the  lioad  of  his  own  hospital  drportmont. 

Tlie  commissions  of  the  latter  identifying  tho  individual  with  a  given 
regiment,  among  the  personnel  of  which  he  had  probably  a  large  ante 
beUtttn  acquaintance,  and  above  all  the  regulation  recognition  of  regi- 
mental and  of  none  other  except  general  hospitals,  were  the  causes  which 
prevented  a  more  rapid  developtnent  of  the  consolidated  hospital  system. 

The  Regulations  established  a  regimental  liospital  and  made  provision 
for  its  tents,  transportation,  and  supplies.  Its  tents  wore  pitched  on  the 
left  and  rear  of  the  regimental  camping-ground.  Where  the  regiment 
constitutes  an  independent  command,  this  hospital  arruitgement  is  as  per- 
fect as  it  can  be  made.  The  surgeon  is  medical  director  and  sanitary 
inspector  by  virtue  of  hts  position  on  tlio  stall  of  the  cornitiander;  he  is 
also  regimental  surgeon  uf  the  one  regiment  in  tlie  conunund;  is  surgeon 
in  charge  of  his  hospital,  and  assigns  his  assistants — one  to  the  care  of  tha 
reconls,  and  the  other,  to  that  of  the  bedside  economy.  On  a  march  the 
hospital-wagons  are  necessarily  in  the  neighborhood  of  the  troops,  and 
on  hand  should  an  engagement  occur. 

But  when  the  regiment  is  onn  of  a  hundred  such  within  the  lines  of 
the  same  camp,  the  regimental  system  of  hospital  organization  calls  for  an 
unnecessary  multiplicity  of  institutions.  This  involves  reduplication  of 
material,  entailing  expense  and  absorbing  transportation,  both  of  which 
would  be  better  applied  to  other  purposes.  It  gives  the  hospitals  com- 
pulsory sites,  each  having  to  accept  the  ground  coveriM.1  by  the  regimental 
battle*front.  It  destroys  the  value  of  the  lumpitul  fund  of  the  army  by 
Eplitting  it  up  into  many  independent  and  petty  sums,  so  that  cases  in 
one  hospital  may  have  to  depend  for  delicacies  on  private  purchases  or  on 
contributions  from  the  table  of  medical  or  company  olficers,  while  a  neigh- 
boring institution  may  have  funds  on  hand  without  necessity  for  their 
employment.  Lastly,  instead  of  conferring  on  the  sick  or  wounded  man 
the  benefit  of  the  best  professional  advice  which  the  camp  alTords,  it  con- 
fines him  for  treatment  within  the  lines  of  his  regiment. 

Notwithstanding  these  disadvantages,  a  predilection  for  this  system 
was  for  a  long  time  shown  in  everv  standing  camp.  This  was  chielly  owing 
to  the  status  and  occupation  it  aflForded  the  regimenttil  medical  staff.  But 
it  had  part  origin  in  the  desire  of  commanding  officers  to  preserve  the 
strength  of  their  commands  hy  retaining  tlioir  sit-k  until  recovery  took 
place — a  man  sent  to  general  iiOHpital  bcirtg  regarded  as  lost  indefinitely. 
In  part  also  the  esteem  of  the  small  hospital  (Upended  on  the  desire  of  the 
sick  man,  if  he  could  not  be  sent  to  his  home,  to  remain  witli  his  comrades 
rather  than  go  among  strangers  for  treatment. 

But  when  a  larger  exjierience  demonstrated  to  medical  officers  the  ad- 
vantages of  ft  higher  organization — when  regimental  commanders  apprc- 
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ciatcd  that  the  consolidated  ficld-hospitals  returned  the  sick  on  rccovcrr 
as  readily  as  their  local  institutions — and  when  the  men  realized  that  they 
were  as  much  at  home  within  tlie  lines  of  their  brigade  or  division  as  when 
m  regimental  camp — the  small  hospitals  came  to  be  regarded  as  unneces- 
sary, and  were  ultimately  disused. 

Hut  it  was  on  active  service  that  the  inadequacy  of  the  regimcnUl 
hospital  system  was  first  manifested.  Men  falling  sick  on  a  march  wei« 
picked  up  by  the  ambulances,'  transported  to  camp,  and  unloaded  on  the 
ground  which  would  become  the  site  of  the  regimental  hospital  as  soon  as 
the  baggage-wagons  arrived.  The  light  ambulances,  following  in  the  im- 
mediate  rour  of  the  marching  division,  usually  delivered  their  sick  and 
moved  olT  to  their  own  camping-ground  long  before  the  supply-train  came 
up.  The  ]>atients  were  thus  for  a  certain  interval  left  without  shelter. 
Seriously  sick  men  were  provided  for  by  the  hospital  attendants  or  the 
care  of  their  comrades,  on  some  occasions  hours  before  the  hospital  could 
be  op<'nod  for  tlicir  reception.  During  the  march  the  sick  were  in  reality 
aggregated  into  a  division  ambulant  hospital,  with  a  surgeon  in  charge, 
and  asHJstantH  on  special  detail  to  receive  the  patients  provided  with 
passes  from  the  regimental  ofllcers,  and  to  treat  such  as  required  immedi- 
ate att<-ntion.  l^ut  the  fact  was  not  rcc(»gnized,  the  ambulances  being 
regarded  only  as  means  of  ctrnveying  the  sick  from  the  regimental  hospital 
in  one  camp  to  tlio  same  institution  in  another.  This  ambulant  hospital 
was  therefore  <'arefully  l>r(>ken  up  every  evening  by  the  distribution  of  its 
]Mitients  among  tlie  various  canips;  and  next  morning  the  lab(»r  of  collect- 
ing them  was  a  necessary  preliminary  to  its  re-formation.  Sometimes  a 
sick  man,  murh  exhausted  by  tlu^  jolting  of  his  transit  over  rough  roads, 
wonM  lic^  to  n main  at  tlie  anibulanee  ianij>  fi>r  the  night  rutln^r  than  be 
carried  half  a  milt!  farther  to  his  proj)er  lioKpital.  Again,  t!»c  baggage- 
wagons  being  far  in  tln^  rear  and  tli(^  weather  stormy,  all  werious  cases 
might  be  relaincd  by  order  in  tlx;  anibnlan<'es  as  affording  a  certain  slielter, 
thus  constituting  u  rudimentary  division  ambulant  hospital  by  night  as 
well  as  by  <lay.  In  looking  l>ack,  it  appears  surprising  that  the  sugges- 
tions of  every  day's  experierico  were  not  sooner  worked  out  into  a  regu- 
larly organized  system. 

On  the  battle-iield,  as  on  the  march,  the  regimental  hospitals  were 
found  inenicient,  although  lurre  tlio  Regulations  permitted  liberties  to  l>e 
taken  with  tlnin,  aggregating  but  not  consolidatii»g  them  into  dep<tts 
which  <*ontinued  during  tl»(M'mergeriey.  Th<>  medical  <lircctor  was  author- 
ized, after  consultation  with  the  (juartermaster,  to  send  certain  of  his 
oHlcers  to  the  front  with  tlie  ambulance  wagons  to  render  such  immediate 
aid  as  might  be  refpiired  l»y  the  wounded.     The  others  ho  directed  to  fall 


'  Tn  t.)iiK  oonntry  wr.  apply  thn  w«nl  amhfiUtnrfl  to  the  lipht  four-wheeled,  two-home 
w:ifif(tn.  \vlii(^h  carrit>»  llic  sick  on  a  march,  or  the  wounded  from  tho  front  to  the  field 
div'isifni  liosjtitals. 

Fur  rcoeiil  iinproveinontn  in  the  wagon,  hoc  Report  of  a  Board  of  Officcni  to  decide 
upon  a  rattcrn  of  Ambulaaoc  Wagon  fur  Army  Uuc,  Washiugton  Government  Print- 
ing <^mcu,  1H78. 
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back  to  c«rtatn  Hheltcred  points  in  the  rear,  where  they  treated  the  caeea 
as  they  were  brought  in  from  the  field. 

But  these  dopGts  laukud  systcni  and  co-operation.  They  were  simply 
a  collection  of  rcg^tincutal  operating-tables,  regimental  supplies,  and  regi- 
mental officers;  and  allhouj^li  hiiinanity,  and  wc  might  say  prufi'ssional 
instinct,  freely  proffered  fo-operation  of  service,  a  surgeon  would  hesitate 
to  place  his  supplies  at  the  disposition  of  another  command,  if  there 
seemed  little  likelJfiood  of  replenishing  them  before  his  own  regiment  be- 
came engaged.  However,  us  in  the  ambulant  hospital  of  the  march,  there 
was  here  the  germ  of  consolidation  which  developed  ultimately  into  as  per- 
fect a  system  of  field-hospital  organization  as  appears  in  military  history. 
It  uiuy  seem  strange  tliat,  while  so  much  system  existed  in  all  depart- 
ments of  the  army,  it  should  bii  lacking  in  such  an  important  matter  as 
the  care  of  the  wounded  and  sicU.  Regiments  were  organized  into  bri- 
gades and  the  brigade  handled  as  a  unit  by  its  commander,  brigades  into 
divisions,  and  these  into  corps.  Baggage,  subsistence,  and  ordnance 
trains  were  in  like  manner  systematically  organized.  Even  the  ambulances, 
under  command  of  cjuartermaster's  oJlicers,  marched  by  divisions  or  corps, 
so  as  not  to  interfere  with  the  evolutions  of  the  troops  in  case  of  an  en- 
counter with  the  enemy.  Yet  the  hospitals  were  left  as  a  series  of  dis- 
connected units,  to  co-operate  as  humanity  or  the  occasional  order  of  a 
commanding  officer  migiit  dictate. 

This  was  owing  to  the  non-combatant  status  of  the  medical  ofTicer.  His 
duty  l>eing  to  give  an  opinion  when  required  on  sanitury  matters,  to  treat 
the  sick  and  caro  for  the  wounded  when  brouglit  to  liim,  his  suggestions 
on  questions  of  organization  or  command  were  lightly  considered,  as 
having  no  basis  of  experience.  Ho  had  no  control  over  the  ambulances 
hich  carried  his  sick,  none  over  the  wagons  which  transported  his  sup- 
plies, none  even  over  the  selection  of  site  for  his  fichi-hospitals,  as,  not 
being  a  combatant  officer,  ho  could  not  bo  expected  Uv  know  what  wouhl 
be  a  proper  position  under  existing  military  circumstances.  He  was  there 
simply  to  render  professional  assistance  to  the  wounded.  Evt^n  the  medi- 
cal director — a  director  in  name  only — having  assigned  his  officers  to  the 
front  and  rear  as  above  stated,  was  ordered  to  take  post  at  the  principal 
depot  and  there  render  his  professional  services.  He  and  his  officers 
haviog  arrived  at  the  depots,  their  efforts  on  behalf  of  the  wounded  might 
be  paralyzed  by  want  of  co-efficient  action  on  the  part  of  the  supply  de- 
partments. The  cliief  quartermaster  was  charged  with  the  duties  which 
properly  belong  to  a  nu.'dieal  director.  He  was,  in  truth,  the  chief  of  the 
medical  department,  superintending  the  removal  of  the  wounded  from 
the  field,  bringing  up  their  supplies  and  establishing  their  hospitals. 
Medical  officers  may  bo  said  to  liavo  been  professional  attuc.kh  of  the 
Quartermaster's  Department.  But  this  status  was  not  generally  appre- 
ciated. The  medical  staff  was  placed  in  a  false  position.  Its  best  con- 
certed plans  might  miscarry  by  want  of  support  from  its  actual  chiefs. 
Yet,  in  the  event  of  preventable  suffering  to  the  wounded,  it  was  held 
responaihlo  by  the  sufferers  and  the  country. 
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It  WAS  early  recognized  by  the  officers  of  the  dep&rtment  that,  unless 
they  had  full  charge  of  both  patients  and  supplies,  they  ought  not  to  be 
held  answerable  for  results.  Dr.  Tripler,  U.S.A.,  toward  the  conclusion 
of  his  Hefmrt  on  the  Peninsular  Campaign,  attributes  the  failure  of  the 
medical  department  of  the  Army  of  the  Potomac  to  meet  a  just  public 
oxfxictation,  if  it  did  so  fail,  which  he  denies  :  "  to  a  deficiency  in  the 
number  of  officers;  to  the  denial  to  them  of  proper  official  position,  they 
being  considered  only  as  *  doctors  *  to  be  called  upon  to  prescribe  for  a 
man  reporting  sick,  but  not  authorized  to  meddle  in  any  way  with  the 
|K>li(;4f  customs  of  the  camp,  or  to  insist  on  any  measure  for  the  preserva- 
tion of  the  health  of  the  men;  to  the  not  being  permitted  to  control  the 
means  of  transportation  furnished  to  them,  etc." 

To  the  efficient  performance  of  its  humanitarian  duties  there  was 
needful  to  the  medical  department  of  the  army  a  higher  organization  on  its 
own  part,  and  the  subordination  to  it  of  that  section  of  the  Quartermaster's 
Depurtinent  which  was  concerned  in  hospital  transportation. 

Dr.  Triplor,  while  medical  director,  took  the  first  step  toward  organi- 
zation by  cstahlishing  brigade  surgeons  to  aid  him  in  the  administration 
of  nKMlicul  affairs,  as  ho  found  it  impossible  to  oversee  so  many  units  and 
instruct  ho  many  ofTiccrs,  most  of  whom,  being  fresh  from  civil  life,  were 
totally  uiiac(|uainted  with  military  usages,  camp  conservancy,  and  field 
duticH.  Although  attached  to  the  regimental  system,  he  found  it  neces 
sary,  in  the  winter  of  18Gl-*02,  to  form  brigade -hospitals,  making  details  of 
oflirtTH  and  attendants  for  their  establishment' from  the  regimental  insti- 
tutions, l^ut  those  were  intended  simply  to  relieve  the  local  hospitals,  many 
of  which  were  overcrowded,  and  they  were  broken  up  when  the  necessity 
for  their  existence  ceased. 

Ho  also  attempted  the  formation  of  a  corps  of  strctchor-bearers  to  ex- 
|)e(Iito  the  removal  of  wounded  from  the  field;  but,  as  the  only  men  avail- 
able were  the  regulation  details  for  duty  in  regimental  hospitals  and  the 
musicians  of  the  command,  and,  as  during  an  engagement  the  former  were 
riM(uirtMl  at  the  depots  as  cooks  and  attendants,  while  the  latter  as  a  body 
won*  tni'rtii'iont  a!ul  could  not  bo  made  to  obey  orders,  the  plan  fell  to  the 
grouml. 

Modii'ttl  Diroctor  Lettemian,  U.S.A.,  made  a  decisive  advance  to  con- 
soliiliitioii  and  hij^hor  organization  by  adopting  the  system  of  supplying 
by  hrigados.  While  tlio  rogimental  hospital  carried  its  own  supplies,  two 
and  soiiiotimos  tliroo  wagotis  were  required  for  each,  or  rather  for  the  pri- 
vuto  bii^«-aj;o  *>f  ollicors  of  tlio  regiment,  which  was  piled  into  them,  the 
ititMliral  olVuvr  havini<^  no  authority  to  prevent  such  misapplication  of  his 
traiispt»rlatit»n.  Hut,  utulor  the  now  rule,  one  wagon  sufficed  per  regi- 
moiit  for  tho  touts,  blankets,  niodioino-chests,  etc.,  and  one  was  found 
Miflioiont  fur  tho  briijndo  surgoon  as  purveyor.  This  reduced  the  hospital 
transpitrtation  of  tho  army  by  one-half.  But  its  chief  importance,  in  a 
modioal  point  of  viow.  was  tho  right  of  participation  in  the  supply  ood- 
fiTfoiI  on  tho  wounilod  irrespective  of  regimental  designation.  And,  fur- 
iUvtt  the  prv>spoot  of  the  supplies  reaching  the  ground  when  required  was 
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increased,  M  the  -wagons  containing  them  were  permitted  to  travel  with 
the  Binbulances,  insteatl  of  with  the  heavy  trains.  Much  loss  of  stores  and 
stimulants  by  theft  was  also  prevented  by  this  arrangement. 

Having  secured  the  arrival  of  medical  supplies  on  the  field,  Dr.  Letter- 
man  organizt*d  the  regimental  medical  ofHcers  by  divisions  into  field-hosj)!- 
tals,  for  the  systematic  care  of  the  wounded  during  an  engagement.  A 
surgeon  was  detailed  in  clArgo  of  each  hospital,  with  assistants  to  keep 
the  records  and  superintend  the  kitchens,  while  to  tho  operating-tablo 
carried  by  each  brigade-wagon  were  assigned  an  experienced  operator  and 
assistants.  Officers  not  on  special  detail  accompanied  their  reginionts  to 
the  front,  and  rendered  such  aid  as  was  possible.  Thus,  in  tlio  event  of  a 
battle,  every  medical  officer  knew  tbe  duty  he  was  expected  to  perfomi, 
and  tbe  labor  of  caring  for  a  sudden  influx  of  wounded  was  accomplished 
M'ithout  confusion. 

Dr.  Letterman  also  suggested  plans  for  an  ambulance  corps  to  provide 
for  the  transportation  of  the  wounded  from  the  field — plans  which,  while 
relieving  medical  olTicers  from  the  care  of  wagons,  horses,  and  harness, 
placed  their  use  entirely  at  the  disposal  of  the  department.  These  were 
carried  into  effect,  and  the  results  obtained  were  gratifying  to  every  medi- 
cal ofBcer  in  the  army. 

The  field-hospital  system  was  tried  at  Antietam  in  September,  1805, 
and  was  in  perfect  operation  at  Fredericksburg  in  December,  Tho  medi- 
cal officers  did  their  duty  satisfactorily*  on  this  system  at  Chanceilorsville, 
in  May,  18C3,  but  their  results  were  vitiated  by  want  of  transportation. 
la  July  of  tho  same  year,  at  Gettysburg,  where  21,000  men  were  thrown 
suddenly  on  the  hospitals,  tho  medical  department  did  its  duty  elBctently 
within  tho  limits  of  its  powers.  Surgeons,  arnbulaniies,  brigade-wagons, 
with  supplies  of  blankets,  chloroform,  dressings,  opiates,  stimulants,  and 
beef-stock,  were  on  the  ground,  but  the  trains  containing  hospital-tents 
and  food-supplies  were  twenty-five  miles  distant. 

The  system  adopted  about  this  time,  of  hadging  tlie  divisions  with  a 
distinctive  mark,  was  of  much  use  in  provptjting  confusion  during  and 
after  an  engagement  lus  well  among  the  woundad  as  among  the  regiments 
in  line.  The  badge  of  the  Second  Army  Corps,  for  instance,  was  a  club  or 
trefoil,  in  red  for  the  First,  white  for  the  Second,  and  l>luo  for  the  Third 
Division,  worn  on  tho  cap  by  each  officer  and  soldier,  paiiitocl  proiuijiently 
on  the  ambulances,  and  tlisplayed  on  all  hospital  guidrnis  and  Hags.  Jt 
familiarized  the  soldier  with  the  unity  of  the  divisjion,  making  liim  feel  at 
home  where  his  badge  was  worn,  although  surrounded  by  comrades  with 
different  regimental  numbers  and  State  names. 

Tho  division-hospitals,  organized  at  first  for  battle  emergencies,  and 
broken  up  as  soon  as  tho  wounded  wore  carod  for  and  sent  to  more  settled 
establishments,  were  found  to  be  convenient  institutions  to  receive  sick 
from  crowded  regimental  lio.npitalfl.  On  this  footing  they  were  kept  open 
during  the  winter  of  18rh3-'C4,  each  in  roar  of  its  division-camp,  and  on  tht> 
best  site  available.  Thr-y  consisted  of  hospital-tents  usually  pitched  on 
three  sides  of  a  square,  a  plunk  walk  running  in  front  of  the  tents,  with  a 
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weather  corer  of  brush-wood  or  pine  branches  raised  over  it.  Two  teniji 
were  united  to  form  a  ward  of  ten  or  twelve  beds,  heated  at  one  end  by* 
an  open  fire-place  of  brick  or  clay-lined  lo^  Officers'  quarters,  kitchens, 
etc.,  wore  in  log  huts  of  tent-size,  roofed  over  with  spare  flies.  Division 
conimandcrs  Uxik  an  intfrcttt  in  these  hospitals  and  furnished  fatigue  de- 
taiU  for  building.  Attendants  detailed  from  regimental  hospitals  did  the 
heavy  work,  and  convalescents  sufficed  for  the*ltght  police  duties.  Many 
sick  were  trcute*!  in  them,  who,  under  previous  conditions,  would  have 
iK^en  sent  out  of  the  lines  of  the  army.  In  one — that  of  the  First  Division, 
S<;cond  Army  Corj)s — the  wounded  in  the  affair  at  Morton's  Ford,  on  the 
Jiapidan,  February,  18C1,  200  in  number,  were  retained  and  treated  until 
return  to  duty. 

Ah  campaigning  had  shown  the  superiority  of  the  division  unit  in  field- 
liospital.H,  Ko  the  ex|>erience  of  that  winter  demonstrated  its  advantages 
over  the  regimental  unit  in  quiescent  camps.  The  latter,  indeed,  came 
generally  to  be  regarded  as  an  obsolete  institution.  Much  regimental 
prop4^rty  was,  however,  still  on  hand,  and  had  to  be  loaded  on  medical 
wagons  at  the  commencement  of  the  campaign  of  18G4,  increasing  the 
length  of  tlio  train,  but  productive  of  benefit  to  nobody,  as  the  division- 
hospitals  wfTo  ('liarged  with  all  responsibilities.  During  the  progress  of 
the  cumpuign  a  considerable  reduction  of  the  transportation  was  ordered, 
when  these  valueless  supplies  and  property  were  turned  in  to  the  army 
l)urveyor,  and  the  regimental  hospital  became  extinct.  With  the  excep- 
tion of  the  small  medical  staff  permanently  assigned  to  each  division-hos- 
pital, all  other  medical  ofhcers,  including  operators  and  their  assistants, 
marched  and  ramped  with  their  repective  regiments,  holding  surgeon's 
call  at  regulation  hours,  prescribing  for  trivial  ailments  from  the  field- 
knapsack,  sending  less  simple  prescriptions  to  the  hospital,  as  to  a  drug 
store,  to  be  filled,  or  sending  the  patient  himself  for  care  and  treatment,  if 
his  disability  promised  to  be  of  some  duration. 

Under  the  administration  of  Dr.  McParlin,  the  field-hospitals  attained 
their  maximum  of  efficiency.  Experience  had  manifested  that  food-sup- 
plies were  often  lacking  on  the  battle-field.  To  provide  for  this,  a  line 
officer  reported  to  the  surgeon  in  charge  of  each  as  commissary  of  subsist- 
ence for  the  hospital.  lie  became  resj)onsiblo  for  the  food-supply  of  the 
wounded.  A  certain  number  of  rations  were  then  carried  with  the  medi- 
cal train,  which,  in  the  event  of  a  battle,  rendered  the  department  inde- 
pendent of  the  heavy  supply-trains,  usually  many  miles  from  the  scene  of 
action.  Again,  as  the  order  of  march  sometimes  prohibited  all  wagons, 
except  ambulances,  from  accompanying  an  expeditionary  column,  and  as 
food-Hup]>lies  had  to  bo  provided  in  such  cases  for  the  wounded,  a  locked 
box  or  drawer  was  fitted  unfler  one  of  the  seats  of  each  ambulance. 
These  w(;re  pa<;kod  with  so  many  pounds  of  beef-stock,  hard  bread,  coffee, 
sugar,  etc.,  and  with  field  medical  supplies,  to  reinforce  the  brigade- 
wagoiiH  in  case  of  their  exhaustion,  or  replace  them  in  case  of  acci- 
dent. 

Ah  organized  during  the  later  operations  of  the  war,  the  medical  ser- 
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vice  of  the  army  consisted  of  permanently  established  division-hospitals, 
wherein  the  sick  were  treated  while  in  camp,  and  transported  when  on 
the  march,  and  which  provided  for  all  the  emergencies  of  battle  by  serv- 
ing aa  the  rendezvous  for  the  operative  surgeons  and  their  assistants. 

Thoy  were  under  the  control  of  the  medical  director  of  the  corps  in  all 
their  parts,  their  personnel,  their  medical  and  food  suppplies,  their  shel- 
ters, their  ambulance-  and  baggage- wagons.  \\'illi  him  rude  ou  the  staff 
of  the  general  commanding  a  chief  of  ambulances,  who  relieved  him  of 
the  duty  of  inspncting  and  preserving  wagons  uiid  horses  in  efficient  con- 
dition, who  driliud  and  disciplined  the  officers  and  men  of  the  division 
ambulances,  and  who,  when  it  became  necessary  to  use  these  wagons,  re- 
ceived his  orders  for  their  distribution  and  management  in  collecting  the 
sick  and  wounded  and  conveying  them  to  their  destination.  He  was  also 
furnished  with  a  medical  iris[)cctor,  whose  duty  it  was  to  keep  him  in- 
formed of  the  sanitary  condition  of  the  command  while  in  camp,  and, 
when  on  the  march  or  in  battle,  to  act  as  aide  in  the  superintendence  of 
medical  affairs.  The  medical  director  received  the  orders,  instructions,  or 
suggestions  of  the  connnanding  general  concerning  the  possibilities  of  the 
future,  and  took  his  measures  accordingly  to  ensure  efficient  action  in  his 
department. 

A  surgoon-in-chief  accompanied  the  division  general  as  a  staff  officer, 
and  had  control  of  the  medical  department  of  the  command  under  the 
orders  of  the  medical  director;  but,  in  the  absence  of  orders,  he  was  de 
fiicto  medical  director,  and  acted  independently  for  the  best  interests  of 
the  sick  and  wounded  of  his  division. 

The  division-hospital  consisted  of  a  surgeon-in-charge,  who  was  respon- 
sible on  the  march  for  tJie  sick,  and  in  camp  for  tficir  shelter  and  comfort, 
and  for  the  police  and  general  mauagcmunt  of  the  hospital,  of  which  lie 
was  commanding  officer.  He  recinvi^d  his  ord^Ts  to  move  or  establish 
from  the  superior  authority  of  either  corps  or  division  hcadrjuartcrs.  One 
assistant  had  charge  of  the  reconls — another,  of  the  kiti^hens.  These  were 
their  batile-lield  duties,  and  on  such  occasions  occupied  ail  tlieir  time  and 
attention;  but  in  quiet  times  with  only  sick  in  camp,  or  on  the  march  with 
a  light  sick-list,  they  were  able  to  render  professional  or  bedside  service, 
and  with  an  attending  physician  usually  sufficed  for  the  treatment  of  all 
cases.  But,  of  course,  did  circumstances  necessitate,  details  from  regi- 
ments could  supply  all  the  assistance  required.  In  addition,  there  was 
present  for  duty  an  officer  of  the  line,  who  was  commissary  of  subsistence 
for  the  hospital,  responsible  under  the  orders  of  the  surgeon  in  charge  for 
the  food-supply,  and  who  also  acted  as  permajient  olTiccr  of  th(>  day, 
charged  with  the  general  police  of  the  hospital,  and  liaving  under  his 
orders  the  pioneer  party  of  ten  or  twelve  men,  who  pitched  or  packed  the 
tents  and  performed  the  necessary  guard-duty. 

Attached  to  the  hospital,  travelling  always  with  it  or  in  connection 
with  it,  and  camping  always  in  its  neighborhood,  was  the  ambulance  corps 
of  the  division.  Jt  fonned  a  separate  command,  over  which  the  surgeon 
in  charge  had  no  control,  but  which  received  orders  from  the  officers  under 
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-whose  direction  he  himself  performed  }uft  duties,  to  wit:  the  8urgeon-iii- 
chief  of  division  or  the  corps  director. 

It  consisted  of  a  lieutenant  in  command,  who  was  quartermaster  of ' 
the  train,  and  responsible  to  that  department  fur  its  niateriuL     Under  him 
a  subaltern  officer  was  in  coniinaiid  of  eacli  brigade  section,  with  a  servant 
from  cAch  regiment  and  three  men  for  each  ambulance — one  as  a  drii"er 
and  two  as  stretcher-bearers.     The  officers  and  sergeants  were  mounted. 

As  (juartermaster  of  the  hospital,  the  lieutenant  in  command  took 
charge  of  the  brigade  medicine-wagons  and  of  those  carrying  the  hospital 
material,  bringing  them  on  the  ground  along  with  his  ambulances  and 
forage-wagons  as  a  part  of  his  train. 

Practically,  one  ambulance  was  allowed  to  every  two  hundred  men  o£ 
the  fighting  force,  and  this  allowance  was  found  sufficient  to  carry  the 
transient  sick  after  the  army  in  its  movements,  and  to  bring  tlie  wounded 
from  the  field  to  tiio  division-hospitals.  To  transport  them  from  these  to 
the  hospitals  at  the  base,  subsistence  issues  were  made  to  the  troops  and 
the  empty  wagons  littered  with  hay,  pine  twigs,  and  blankets,  for  use  as 
ambulances. 

The  train  of  the  division  ambulance  officer — the  strength  of  the  com- 
mnnd  Ix'ing  eight  to  ton  thousand  men — consisted  of  forty  to  fifty  ambu- 
lances, three  brigade  medicine-wagons,  and  about  a  dozen  army-wagons, 
carrying  forage,  rations,  hospital-tents,  blankets,  kitchen  utensils,  eta. 
Thirty  timts  were  sufficient  for  the  shelter  of  the  more  serious  cases  ot 
any  eiigagirmcnt.  Men  slightly  wounded  camped  for  the  time  being  oa^ 
the  hospital  grounds  under  their  shelter-canvas. 

When  a  move  was  proposed,  the  medical  director  promulgated  the ' 
order  of  march,  and  at  the  time  appointed  the  ambulance  and  hospital 
train  wero  ready  to  take  position  in  tlio  column.  When  the  order  has  ' 
been  for  an  immediate  movement,  the  sick  and  wounded  have  been  placed 
in  the  ambulances,  tc-nts  struck,  and  all  imjjedh/icnta  loaded  on  the  wagoiva 
within  an  hour  after  the  issue  of  the  order.  But  thorough  discipline  and 
experienced  men  are  required  for  such  results.  The  train  took  its  place 
in  the  colutim,  usually  in  rear  of  its  corps,  sending  a  detachment  of  am- 
bulances and  an  attending  medical  officer  to  the  rear  of  the  division,  to 
pick  up  the  accidents  of  the  route.  i 

When  the  division  was  ordered  into  line  of  battle  with  probability  of 
an  engagement,  a  site  for  the  hospital  was  selected  by  tho  medical  director 
or  surgeon-in-chief,  in  some  sheltered  spot,  with  good  water  and  go<»\ 
roads  to  tho  front.  In  the  early  battles  of  tho  war,  houses  and  bams  were 
always  chosen  for  sites  or  depots,  as  affording  shelter  to  the  wounded;  in 
the  later,  surgeons-in-chargo  seldom  took  advantage  of  such  shelter,  pre- 
ferring their  tent-hospitals;  but  the  vicinity  of  a  house  was  often  selected, 
as  it  formed  a  good  land-mark,  and  was  usually  well  supplied  with  witcf 
and  in  good  ronnection  with  main  roads. 

Ambulance  officers  put  the  roads  between  tho  hospital  and  the  line  of 
battle  in  condition,  and  selected  shoUertrd  places  in  tho  immediate  rear  of 
each  brigade  as  ambulance  rendezvous,  where  the  stretcher-bearers  from 
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the  fieW  were  relipved  of  their  burdens,  and  wliere  surgeons  not  on  detail 
for  hospital  service  gave  field  attention  to  the  wounded. 

In  the  meantime,  at  the  division-hospital  tents  were  pitched,  beds  pre- 
pared, kitchens  opened,  operating- tables  established,  and  the  various  sur- 
geons connected  with  the  institution  liad  reported  from  their  regiments. 
Everything  was  prepared  for  the  reception  of  llie  wounded,  oftentiiiK's  long 
before  the  first  case  was  brought  in  from  the  front,  and  this  without  any 
hurry  or  confusion,  as  each  officer  and  man  in  the  command  knew  the  duty 
which  it  was  his  part  to  perform  to  complete  the  ho8j*ital  work. 

At  the  front,  when  a  man  was  struck,  he  made  his  way  to  the  ambu- 
lance rendezvous,  if  able;  but  if  he  fell,  the  stretcher-bearers,  held  well  to 
duty  by  the  number  of  mounted  officers  and  non-commissioned  officers 
over  them,  took  him  in  charge,  thus  preventing  any  straggling  from  the 
fighting  force  on  tfie  Inirnanitarian  plea  of  helping  the  wounded  to  the 
rear.  The  system  of  the  medical  department  and  its  an»bulance  corps  was 
as  successful  in  preserving  the  integrity  of  tlie  fighting  line  as  it  waa  in 
its  primary  object  of  caring  for  the  wounded. 

The  efliciency  of  this  system  was  tried  severely  in  the  campaign  of  1804, 
leading  from  the  Hapidan  by  way  of  the  ^Vilderness,  Spottsylvania,  Cold 
Harbor,  and  other  fields  across  the  James  liiver  to  Petersburg,  Va.  In  iho 
early  years  of  the  war  such  a  series  of  battles  could  only  have  been  fought 
with  much  neglect  of  and  suflfering  to  the  wounded.  As  it  was,  they  were 
received,  operated  on,  and  transmitted  under  medical  supervision  to  the 
base  hospitals,  where  another  section  of  the  medical  organization  provided 
for  their  well-being  with  a  celerity  which  left  the  (ield-hospitals  ever 
ready  to  follow  the  command  or  receive  a  fresh  installment  of  cases. 

Many  illustrations  could  be 'given  of  the  satisfactory  results  of  the 
division-hospital  system  as  compared  with  the  unrelieved  suffering  result- 
ing from  that  which  preceded  it.  But  these  are  not  the  pages  on  which 
to  record  them.  They  can  be  found  in  almost  every  report  in  the  Apj^en- 
dix  to  Part  First  of  the  Medical  Volume  of  the  Medical  an<l  Surgical  His- 
tory of  the  War,  and  they  are  yet  fresh  in  the  memory  of  many  medical 
men  in  civil  life  who  followed  the  flag  in  those  troublous  times. 

With  efficient  organization,  as  described  above,  and  thorough  disci- 
pline in  the  field  medical  department,  combined  with  lib(?nd  appropriations 
for  hospital  supplies  and  active  co-operation  on  tlie  part  of  purveyors,  all 
preventable  misery  may  be  removed  from  the  battle-field.  The  soldier 
risks  life,  limb,  and  liberty  in  the  service  of  his  government,  and  justice 
suggests  that,  if  struck  down  in  battle  or  prostrated  by  sickness,  no  con- 
siderations of  trouble  or  exj«?nse  should  outweigh  his  claim  to  be  gnanied 
ft^inst  all  unnecessary  suffering.  The  voice  of  humanity  sustains  him  in 
tho  expectation  of  such  care,  for  no  great  war  is  now  undertaken  without 
the  formation  of  Volunteer  Aid  Societies  for  the  amelioration  of  hia  con- 
dition. 

A  paragraph  or  two  on  these  societies  may  close  this  section. 

If  such  institutions  are  of  value,  other  tlian  in  the  moral  point  of  view 
ss  expressive  of  a  sympathy  strong  enough  to  be  nractical,  the  medical 
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arrangements  of  the  army  are  inefficient  and  require  reorganization.  Hut, 
even  when  of  vahie,  their  administration  works  at  a  disadvantage.  It  haa 
neoesaarily  less  kiiowled^je  of  I'uniiiig  events  and  possible  necessities,  less 
experience  of  army  usages,  and  less  ijiOuenee  in  military  circles,  than  the 
medical  department,  however  imperfect  in  organization.  Tlie  good  accom- 
plished by  the  funds  of  the  society  is  thus  proportionally  less,  for  the 
amount  exjwnded,  than  if  turned  into  the  hands  of  the  official  administra- 
tion. While  as  to  the  personnel:  enthusiasm  in  individual  cases  may; 
enable  the  worker  to  beef  value,  but,  as  a  rule,  it  cannot  be  expected  thal^ 
volunteer  aid,  subject  to  no  orders  and  uncertain  as  to  the  progress  ofl 
events,  will  be  as  efficient  in  the  confusion  and  dangers  of  the  batlle-fieldi"! 
as  it  subordinate  to  existing  authority  and  laboring  in  co-operatioa  with' 
the  system  of  the  department. 

Possibly  in  no  army  could  aid  societies  Lave  had  greater  oonsideratioa! 
paid  them  by  military  men  than  in  ours,  yet  the  battle-field  was  not  the 
sciMie  of  their  best  labors,  but  the  base  and  other  sedentary  hospitals  %vhere 
the  wounded  wore  treated  after  the  field  niediual  organization  had  beea 
relieved  from  their  charge.  So,  in  Kurope,  the  aid  furnished  will  be  found 
to  bo,  not  succor  at  the  moment  of  injury,  but  attention  and  comfortAi 
after  the  wounded  are  aggregated  in  the  hospitals,  barracks,  and  cfaurcheSJ 
of  the  nearest  city.  i 

Liberal  governments  should  render  these  services  unnecessary;  hut, 
however  satisfactory  the  governmental  provision,  it  is  probable  tliat  a  s\-m* 
pathetit*  huuiiuiity  would  subscribe  funds,  and  the  enthusiasm  of  individuals' 
carry  them  to  the  neighborhood  of  the  hospitals  as  an  irregular  force  ol^ 
volunteer  aid.  | 

Where  the  Medical  Department  of  the  army  is  all  it  ought  tobe,volunteetfj 
aid  societies  are,  to  say  the  least,  needless.  Where  it  is  inefficient,  thnfi 
are  useful — not  so  much  from  the  aid  they  contribute  on  the  battle-grouiul, ! 
but  as  pointing  out  alike  to  public  officials  and  public  observation  tbe^ 
necessity  for  improved  methods.  Probably  the  greatest  good  effected  by' 
our  Sanitary  (*ommission  during  the  war  was  the  influence  it  exercised  in  I 
liberalizing  supplioR  ami  hospital  accommodations,  by  demonstrating  that ! 
the  ('ountry  hrlil  money  as  valueless  in  the  face  of  human  suiTering. 

In  the  later  years  of  the  war,  and  now  that  the  sick  and  wounded  sol-| 
dier  is  provided  with  a  liberal  medical  supply,  it  seems  strange  and  sad, 
as  illustrative  of  the  pcrniciotjseconomy  of  army  rules  at  that  time,  to  read' 
in  the  Report  of  the  Medical  I_>irc»ctor  of  the  Army  of  the  Potomac  that, 
during  the  winterof  IHiil:  *'  The  prophylactic  use  of  quinine  and  whiskey 
having  been  suggested  as  a  means  of  preventing  malarial  disease,  I  detcr-l 
milled  to  test  its  efficacy.     There  being  no  warrant  for  such  an  issue  iai 
the  regulations  of  the  army,  I  procured  &  small  quantity  from  a  Sanitary ' 
Aid  Society,"  etc.*  j 

■  Sni]^on  Charles  S.   Triplet,  Medical  Director  U.S.A.,  in  Appendix  to  Medical 
Volume  of  History  of  the  War. 
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ox  THK   CAMPS   OF   CIVIL   LIFB. 


I  The  principles  of  camp  hygiene  are  the  samo  for  the  citizen  as  for  the 

I  soldier,  whether  the  camp  consists  of  the  tent  of  a  solitary  hunter,  the  log^ 
r  hut  of  a  settler,  or  the  temporary  habitations  of  tlio  people  in  their  sum- 
mer exodus  from  the  cities  in  search  of  cooler  breexes  and  purer  air. 

The  camp  should  be  laid  out  in  accortlanco  with  sonits  definite  plan, 
that  the  sinks  or  kitchens  of  one  set  of  quarters  may  not  bo  in  closer  prox- 
imity to  the  occupants  of  neighboring  shelters  than  is  desirable.  The 
streets  have  to  be  wide»  as  they  are  the  only  common  ground  or  promenade; 
ami  the  intervals  between  tents  sufficient  not  only  for  police  and  vcntila- 
lioo,  as  in  the  military  camp,  but  for  domestic  privacy,  when  such  is  re- 
quired by  the  composition  of  the  population.  All  of  which  insures  the 
camp-area  against  overcrowding. 

Military  necessity  often  requires  the  occupation  of  an  unhealthy  site. 
The  civilian's  liberty  of  choice  is  never  controlled  in  this  imperative  man- 
ner. Nevertheless,  miners,  agricultural  settlers,  cattle  ranchmen,  and 
others  have  their  selection  narrowed  by  business  considerations;  while 
explorers,  surveyors,  emigrants,  and  pleasure-parlies  in  route  camps  have 
lite  in  its  general  aspect  forced  upon  them  by  the  character  of  the  country 
through  which  they  are  passing,  and  by  the  necessity  of  a  water-supply  to 
camp.  The  question  of  site  in  these  cases  merits  due  consideration,  as 
health  may  be  impaired  by  an  injudicious  decision. 

But  in  all  civilian  encampments  intended  as  pleasure  or  health  resorts 
there  should  be  no  douljt  of  the  salubrity  of  the  site  selected.  It  should 
be  dry,  and  present  the  dry  neighborhood  with  wood,  water,  and  grass, 
which  insure  froedom  from  miasmatic  disease,  and  from  dust,  mud,  and 
sun-glare.  Advantage  is  to  be  taken  of  the  natural  features  of  the  country 
for  shade  or  shelter,  as  the  season  may  require. 

For  the  mass  of  our  population  who  cannot  afford  to  pay  hotel  charges 
at  seaside  and  mountain  resorts,  there  are  great  hygienic  possibilities  com- 
prised in  the  plan  of  camping  under  canvas  for  a  few  weeks  during  the 
hot  season.  Many  islands  around  the  mouth  of  Portland  Harbor,  Me. 
(the  present  station  of  the  writer),  are  in  summer  converted  into  seaside 
camps.  Half  a  dozen  small  steamers  find  occupation  in  carrying  picnic 
parlies  to  the  islands,  and  recruits  and  supplies  fop  the.  enrampmonts. 
Tents,  cooking-stoves,  and  utensils  can  be  routed  by  the  week,  numth,  or 
season,  at  a  comparative  trifle,  so  that  the  citixen  has  to  carry  with  him 
only  the  bedding,  table-ware,  and  personal  belongings  of  himself  and 
family.  Experience  is  necessary  in  "camping  out,'*  to  derive  the  benefits 
without  risk  from  accidental  exposures  or  inconvenience  from  the  want  of 
facilities;  but  such  experience  need  not  be  personal,  if  the  in- 


HTGIENE   OF   CAMPS, 


dividual  can  profit  by  that  of  his  neighbors  of  longf^r  standing  in  the  ramp 
community.  Other  cities,  with  favorable  sites  iit  their  vicinity,  might 
adopt  with  advantage  this  method  of  summering. 

The  tents  should  be  of  good  cotton  duck,  weighing  at  least  ten  ounce* 
to  the  linear  yard.  Ventilation  must  be  provided  for  by  apertures  In  the 
roof,  protectexl,  in  the  wall-tent,  by  the  fly — the  best  method — or,  in  the 
flyless  tent,  by  an  overlapping  flap.  In  calm,  damp  weather,  when  the 
pores  of  the  canvas  are  closed  by  contraction  and  thickening  of  its  fibres, 
the  ventilators  are  especially  useful,  while  on  sultry  afternoons  their  cooU 
ing  influence  is  distinctly  marked.  In  the  erection  of  log-huts  or  Light 
boarded  quarters,  attention  must  bo  paid  to  all  sanitary  considerations. 

fn  cold  weather,  when  the  tent  cannot  be  warmed  sufficiently  by  A 
camp-fire  opposite  the  open  entrance,  the  rear  wall  must  be  cut  and  a  fire^ 
place  built.  The  open  fireplace  is  by  far  the  best  means  of  wanning  ti 
tent  or  Iiut.  Stoves  are  worse  than  useless,  except  in  very  large  tenta^ 
especially  where  wood  is  used  as  fuel ;  the  small  tent  becomea  quickly! 
overheated,  and,  when  the  fire  is  permitted  to  die  out,  it  as  rapidly  coids. 
The  California  stove  has  been  eulogized  by  many,  but  the  air  of  the  ten! 
becoTijes  more  or  less  pervaded  by  irritant  products  of  combustion,  whilfl 
arctflents  from  fire  are  common.  It  consists  of  a  sunken  fireplace  in  front 
of  the  tent,  with  a  flue  running  under  its  floor,  the  smoke,  flame,  and  ho| 
air  being  drafted  through  the  flue  by  a  chimney  in  rear.  It  is,  in  fact,  4 
reverberating  furnace  constructed  under  the  tent.  \ 

Overcrowding  in  tents  or  huts  during  tlie  night,  or  during  the  daj 
when  inclement  weather  calls  for  the  closing  up  of  all  apertures,  is  a  oonv 
mon  infraction  of  sanitary  rules  among  the  miners,  herders,  and  emigranti 
of  the  West,  and  not  unfrequent  in  the  summer  camps  of  the  Eaat.  Th< 
pure  air  which  bathes  the  exterior  of  the  tent  is  no  protection  against  tlM 
deleterious  effects  of  the  impure  air  within  ;  and  while  camp-Ufe  invigo* 
rates  the  system  and  inures  to  exposures,  animal  poisons  are  not  included 
among  the  influences  against  which  powers  of  resistance  are  accumulateili 
Xor  does  exposure  to  their  influence  conduce  to  the  invigoration  which  14 
aimed  at  by  life  ii\  camp. 

Where  the  camp-site  is  all  that  it  should  be,  the  ground  surface,  witfc 
good  local  trenching,  may  be  used  as  the  floor  of  the  shelter,  premising 
that  it  is  to  be  occupied  only  as  a  shelter,  ami  not  made  to  do  duty  as  m 
dining-room.  With  diinipness  in  site,  a  raised  board  floor  covered  with; 
oil-cloth  is  neodfiil.  But  in  all  cases  bedsteads  should  be  provided,  raised 
as  high  as  the  form  of  the  tent  will  permit.  When  circumstances  require 
the  civilian  to  spread  his  blankets  on  the  ground,  a  waterproof  ^M^ucho,! 
rubber  sheet,  or  pieee  of  oil-cloth,  should  form  the  basement  layer.  ii 

A  scfirchirig  police  system  is  us  essential  in  the  civil  camp  as  in  tho!| 
tnilitur}',  but  it  is  seldom  that  it  can  bo  so  well  carried  out,  as  the  citizcn,i: 
unless  in  extreme  circumstances,  would  rebel  against  an  iron-handed  de^* 
potism  like  that  of  the  military  rule,  ev.en  if  exercised  for  his  well-being. , 
Perfect  clcaulincsjs  is  needful  in  the  small  camp  as  in  the  large,  for  if  st>il 
contamination  and  consequent  injury  to  health  arc  out  of  the  questioai 
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on  account  of  temporary  occupation  and  paucity  of  individualA,  physical 
comfort  is  dependent  on  a  thorough  police.  Any  one  can  appreciate  thia 
who  has  been  fretted  beyond  endurance  in  a  foul  summer  camp  by  an  en- 
demic of  the  fly-pest.  Besides,  comfort  from  the  side  of  the  iL^sthetio 
•ense  is  incompatible  with  the  customs  prevalent  in  an  unpoliced  camp. 

Tenting-out,  or  ^^  rouffhinff  U,-^  legitimately  implies  exposure,  within 
limits,  to  vicissitudes  of  temperature,  weather  changes,  and  the  fatigues 
of  oul-door  life,  by  which  the  health  and  strength  may  be  improved  ;  but 
it  by  no  means  includes  exposure  to  the  foulness  which  settles  on  a  neg- 
lected camp-ground,  or  to  the  miasms  which  may  arise  therofrnm.  Nor  i& 
this  condition  to  be  accepted  as  a  consequence  of  the  camping-out — an 
inevitable  to  be  endured  like  the  nauseous  taste  of  a  salutary  medicine. 
The  labor  ncccssar}-  to  prevent  it  is  the  inevitable,  and  should  be  recog- 
nized as  such.  And  further,  wiiile  many  of  the  luxuries  of  civilization  are 
unattainable  in  camp,  it  does  not  follow  that  any  of  the  essentials  of 
health,  of  which  cleanliness  is  one,  arc  to  be  given  up.  The  plate  on 
which  the  trout  or  venison  steak  is  served  in  the  hunter's  camp  inuy  be  of 
ttOy  but  roughing  it  does  not  imply  that  the  tin  may  be  less  free  from  soil 
or  stain  than  were  it  in  use  in  an  irreproachable  home-kitchen. 

In  large  camps  it  may  snom  desirable  to  institute  a  general  police  system, 
but  the  cleanliness  of  camp  will  depend  not  so  mufih  upon  it  as  on  the 
care  bestowed  by  individuals  on  the  area  for  which  they  are  responsible. 
Kitchen  refuse  may  be  buried,  if  the  superficies  will  admit  of  this  dispo- 
sition ;  but,  when  the  density  of  population  approaches  that  of  the  mili- 
tary camp,  it  is  better  to  have  it  carted  away  to  a  selected  dumping- 
ground.  Sinks  should  be  at  proper  distance  from  tho  cjuartors,  well  sliel- 
terod,  and  any  imperfection  in  their  eondition  promptly  remedied.  They 
should  be  established  to  leeward  of  habitations,  and  on  a  lower  level  than 
the  water-supply.  General  supervision  is  necessary  tu  prevent  infringe- 
ment by  one  section  on  the  sanitary  rights  of  utlior  jxjrtions  of  thy  camp. 
Where  the  healthful  condition  of  the  whole  depends  so  much  on  indi- 
vidual action,  a  knowledge  of  the  principles  of  cainp  hygiene  must  bo  dis- 
seminated. A  schedule  of  suggpstions  may  be  framed  to  moot  the  re- 
quirements of  the  oecasion.  A  thorough  understanding  of  the  military 
ayslom  will  provide  for  all  contingencies  in  civil  life. 

In  seasons  of  pestilence,  when  the  inhabitants  of  an  infected  city  fly 
to  camp  for  safety,  the  camps  formed  Kliould  ho  smulL  Military  rule  ia 
needfal  for  effective  quarantine  and  police,  and,  under  the  circumstances, 
would  no  doubt  be  accepted  by  the  people  as  a  necessity. 

As  with  site,  so  with  the  water-supply:  certain  camps— those  of  emi- 
grants, aur^'eyors,  hunters,  etc.,  while  en  route — -have  choi(?e  denied  them. 
Preeautioua  must  be  taken  if  suspicion  attaches  to  the  supply.  Portable 
filters  are  uscftd  in  such  cases.  River-waters,  when  turbid,  should  not  bo 
used  without  filtration.  Snow-  and  surface-waters  should  be  boiled  to 
render  their  organic  matter  harmless.  The  standing  camps  of  miners, 
ranchmen,  and  others  are  best  supplied  by  springs  or  wells,  no  matter  how 
pure  the  river-water  may  appear. 
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But  bU  summer  health-resorts  or  pleasure-camps  should  muke  use  of 
water  that  is  knotcn  to  be  free  from  organic  in^purity  and  wholesome  in 
its  inorganio  constituents. 

The  clothing  must  bo  suited  to  climate  and  season,  but  extra  articles 
should  be  at  hand  for  unexpected  weather  changes,  overcoats  and  wraps 
against  evening  chills,  and  waterproofs  for  rainfalls.  Flannel  under- 
garmontH  are  imperative.  AVet  clotiiing  should  he  changed  immediately, 
or,  if  this  is  impossible,  exercise  should  be  kept  up  until  the  opportunity- 
is  aiTorded.     Tlie  limits  of  exposure  must  never  be  trespassed. 

The  importance  of  good  cookery  is  as  great  to  the  citizen  as  to  the 
sotdiur,  although  his  supj>lies  may  bo  more  liberal  and  varied.  Camp- 
life  dispenses  with  many  kitclien  facilities,  and  thus  erases  many  made 
dishes  from  the  bill  of  fare.  But  those  retained  should  be  served  in  per- 
fect condition.  The  shortcomings  of  the  camp-fire  or  kitchen-range  must 
not  be  allowed  as  valid  excuse  for  bad  cookery,  for  notliing  should  be  at- 
tempted save  what  the  camp  facitifics  can  accomplish.  Heavy  or  alkaline 
bread,  lardaccous  pastrj^  half-cooked  vegetables,  over  or  underdone  meat, 
fries,  and  greasy  soups,  are  not  necessary  consequents  of  camp-life,  any 
more  than  are  the  kitchen-garbage,  slops,  and  vegetablo  refuse  of  a  de- 
ficient police  system.     Camp  hygiene  is  intolerant  of  bad  cookery. 

Having  thus  briefly  indicated  the  more  frequent  infractions  of  C4imp 
sanitary  laws,  it  remains  to  be  noted  that  the  application  of  what  has  been 
written  exldids  much  further  than  to  the  sunnner  camps  of  a  fraction  of 
our  eastern  population  and  tho  makeshift  habitations  of  western  adven- 
turers. The  camps  of  civil  h'fo  occupy  a  larger  field  than  appears  at  first 
sight.  This  can  bo  best  realiaed  in  the  Territories,  where  a  camp  becomes 
recognized  as  a  village  or  town  without  change  in  the  hygienic  conditions 
of  tho  majority  of  its  population.  The  surface  on  which  the  habitations 
are  erected  may  not  even  be  trenched,  the  floors  may  be  on  the  ground 
level  or  below  it,  or,  if  raised  and  boarded,  may  cover  a  hot-bed  of  organic 
decomposition.  The  shelter,,  on  occasions,  may  be  as  imperfect  as  that  of 
any  tent,  and  ventilation  on  others  as  deficient.  Even  if  the  area  is  not 
crowded,  continued  occupation  pollutes  the  soil,  it  being  the  depository 
of  all  organic  refuse  and  excreta,  and  the  water-supply  may  become  per- 
nicious by  infiltration.  Hero  arc  all  the  general  unsanitary  conditions  of 
camps  to  originate  disease  and  propagato  specific  germs  into  endemic 
virulence.  Scattered  settlements  and  many  villages  throughout  the  coun- 
try are,  from  the  hygienic  point  of  v:t!w,  as  truly  camps  as  the  winter 
quarters  of  a  military  detachment  on  field-service — density  of  population  u 
a  polluting  factor  being  offset  by  deficient  police  and  permanent  occupation. 
In  individual  cases,  camp  conditions  may  be  said  to  disappear  with  the  ad- 
vent of  subsoil-drainage  and  cellarage;  but  a  large  settlement  does  not  pass 
from  under  the  government  of  camp  sanitary  laws  until  a  system  is  institu- 
ted for  the  removal  of  sewerage  and  organic  refuse,  and  a  water-source  pro- 
vided free  from  any  possibility  of  contamination  by  its  consumers. 
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Naval  IIyoiene  lias  for  its  province  all  that  concerns  the  health  of 
a  special  class,  which  ia  composed  of  individuals  of  only  one  sex  and  of 
limited  ages,  and  whose  occupation  is  pursued  ujider  coiiJitions  wliich 
are  so  arrayed  as  to  be  in  almost  ab&^olute  defiance  of  all  suniturv  laws. 
Nevertheless,  it  is  among  this  class  of  ijidividuals  and  under  these  un- 
favorable conditions  that  preventive  luedicine  has  demonstrated  its  eco- 
nomic and  social  value. 

The  necessities  of  commerce,  the  domand  for  its  protection,  as  well  aa 
the  integrity  of  nations,  have  changed  the  models  of  the  ships  of  half  a  cen- 
tury ago;  and  legalized  enactments  based  upon  tlin  rfsults  of  scientific  sani- 
tary research  have  also  modiHed  the  conditions  of  ship-life  since  that  pe- 
riod, so  that  a  steady  advance  for  the  better  is  the  characteristic  of  Naval 
Hygiene  at  the  present  time.  All  the  improved  and  improving  surround- 
ings of  the  seaman  of  to-day?  however,  have  only  been  attained  by  much 
demonstration,  more  argument,  and  at  the  expense  of  many  lives,  for  the 
conflict  has  been  and  still  is  against  ignorance,  selfishness,  and  the  inertia 
of  conservatism.  No  sanitary  code  exists  at  present  in  the  naval  or 
merchant  marine,  and  much  of  the  hygienic  managemcuit  of  the  jailor 
and  his  environments  is  still  founded  upon  those  vague  quantities,  the  so- 
calle«l  "usages  and  customs  of  the  sea  service."  That  a  code  plenary  in 
extent,  mandatory  in  character,  with  puiushments  for  its  infractions,  is 
ne<Tessary,  can  readily  be  demonstrated  from  the  logs  of  such  vessels  as 
the  "Cultivator,*'  *' Empire  State,"  '*  Ringleader,"  etc. — examples  of  un- 
sanitary surroundings  that  would  have  disgraced  barbarism,  if  possible, 
rather  than  the  enlightenment  of  this  century.  The  observation  of  some 
years  leads  mo  to  think  that  such  a  code  would  not  be  inapplicable  to  the 
naval  service. 

Despite  this  neglect,   great  progress   has  been   made  in   the  sanitary 
Ofmdition  of  ships  and  crews,  and  thus  it  is  that  tu-day  the  scourge  typhus 
has  almost  lost  its  synonym  of  "ship"  fever,  and  that  scurvy  presents 
but  few  cases  in  the  returns  from  ships  and  hospitals  for  seumen. 
Vol.  1I.-13 
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Modern  naval  architecture  is  justly  proud  of  its  success  in  the 
beautiful  models  of  ships,  with  their  fine  lines,  great  carrying  capacity 
and  spread  of  canvas,  ^eat  speed  under  sail,  under  sieAm,  or  under 
itoth.  Vessels  are  constructed  entirely  of  wood  or  iron,  or  of  both,  as  in 
the  encased  or  composite  ships,  and  are  either  wholly  propelled  by  steam 
or  by  sails,  or  by  sail  and  steam. 

The  word  "vessel,"  by  the  Revised  Statutes  of  the  United  Slates,  "in- 
cludes every  description  of  water-craft  or  other  artificial  contrivance  used 
or  capable  of  being  used  as  a  means  of  transportation  on  water,"  and  it 
is  to  be  "  understood  to  comprehend  every  description  of  vessel  nangat- 
ing-  on  any  sea  or  channel,  lake  or  river."  English  jurists  define  vessel  as 
syn<Jiiynious  with  ship,  and  a  ship  is  declared  to  be  tivary  description  of 
vessol  navipatinj^  on  the  sea. 

The  shape  of  vessels  has  differed  very  little  in  all  times,  and  the 
sharpened  log  of  the  Australasian,  as  well  as  the  fragments  of  the  vessels 
of  the  Vikings  as  figured  in  Parker's  "  Fleets  of  the  World,"  are,  as  it 
were,  but  the  pre-Uaphaelite  sketches  of  that  which  has  progressively  de- 
veloped and  found  expression  in  such  vessels  as  the  *' Niagara"  and 
*'  Sovereign  of  the  Seas,"  This  form,  however,  has  been  principally  de- 
termined by  the  eflfort  to  secure  speed,  to  diminish  the  resistance  ofTered 
by  the  water,  as  well  as  to  attain  eapacity  with  stability  and  strength. 
Little  also  has  been  changed  inboard  ;  us  the  size  of  ships  has  increased, 
80  necessarily  has  the  division  of  the  enclosed  space;  and  thus,  from  a  ves- 
sel with  but  one  deck  covering  the  hold,  we  come  to  those  of  two  and 
three  decks,  making  compartments  analogous  to  the  stories  of  a  house. 
In  vessels  of  war  such  deoks  have  received  different  names.  Thus,  the 
orhp^  the  lowest  deck,  is  below  the  water-line,  dark,  ill-ventilated,  and 
seldom  or  never  inhabited.  Next  above  this  is  the  berth-deck,  the  sleep- 
ing apartmcTit  of  most  of  the  crew  ;  it  is  below  the  water-line,  and,  in 
vessels  with  but  one  lighting-deck,  has  more  liglu  and  is  better  ventilated 
than  the  orlop.  Above  this,  in  some  vessels,  is  the  yw;j-<ArX*,  which  is 
above  the  water-line,  lias  improved  conditions  as  to  air  and  light,  and  is 
also  used  as  a  sleeping  apartment  for  the  crew.  Above  this  is  tl»e  apar^ 
decA',  the  only  open  air-space  in  the  vessel.  On  this  deck,  in  vessels  of 
war,  arc  gouerally  found  the  apartments  of  the  commanding  officer.  On 
the  berth-deck  are  the  apartments  of  the  other  officers.  The  hold  is  gen- 
erally divided  into  conipartnients  by  transverse  vertical  partitions,  and 
these  spaces  arc  named,  from  t'orwanl  aft,  the  fort-^  jnaht-^  and  (i/ttf- 
hoUU,    In  steamers  the  engines  and  boilers  are  situated  generally  between 
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the  main-  and  after-holda.  Below  the  orlop  are  tKo  bilffes — that  part  of 
the  ship  upon  which  sho  would  rest  if  ashore.  Here  also  are  the  limbera, 
which  are  holes  in  the  flooring  permitting  the  water  which  comes  through 
the  seams  of  the  vessel  to  collect  near  the  pump-wells.  These  are  the 
sewers  of  the  ship,  and  have  given  a  name  to  a  water  and  characterized  a 
stench. 

On  the  spar-deck  forward  is  the  forecastle,  a  place  famous  in  song 
and  story.  In  naval  vessels  this  is  usually  covered  in  by  a  deck  extend- 
ing some  distance  aft,  and  is  the  resort  of  the  crow  when  not  on  watch 
in  wet  weather;  in  merchant  vessels  the  forecastle  is  the  place  for  tlio 
bunks,  or  sleeping-berths  of  the  men.  Aft  are  the  quarters  for  the  cap- 
tain and  passengers.  The  rest  of  the  vessel  is  used  for  stowing  cargo. 
Some  merchant  steamers  have  the  same  berthing-decks  as  exist  in  men- 
of-war,  but  bunks  arc  used  instead  of  hammocks. 

The  number  of  the  crew  in  merchant  vessels  is  dependent  upon  the 
opinion  of  the  captain  and  owners  ;  the  number  of  passengers  is  de- 
termined by  statute.  Tbus,  in  the  merchant  marine  of  the  United  States 
the  number  of  passengers  is  not  to  be  greater  than  one  for  every  two 
tons  of  the  vessel,  and  it  is  also  provided  that  the  spaces  appropriated  for 
pjLssengers  shall  be  10  clear  superRcial  feet  of  deck,  if  the  height  between 
decks  be  not  less  than  6  feet;  ot)  the  orlop,  if  used,  18  clear  HUp**r(icUil 
feet  of  deck,  if  the  height  between  docks  be  not  less  than  i)  feet,  and  it 
the  height  between  decks  is  equal  to  TJ  feet,  tlien  11  clear  superHcial  feet 
naust  be  provided.  No  passenger  is  to  be  carried  whore  the  height  be- 
tween decks  is  less  than  G  feet.  Two  tiers  of  berths,  only,  are  permitted, 
and  they  must  bo  G  feet  in  length  by  2  feet  in  width,  with  an  interval  be- 
tween the  lowest  berth  and  the  deck  of  not  less  than  t)  inches.  The  Brit- 
ish Merchant  Shipping  Act  assigns  to  foreign  ships  with  British  seamen 
54  cubic  feet  for  each  person,  if  sleeping  in  hammocks;  if  not,  7*-i  cubic 
feet.  In  addition,  each  individual  is  allowed  12  superficial  feet  on  deck. 
The  regulations  for  transports  under  military  control  provide  that  there 
shall  be  only  one  person  for  every  2.7  tons,  la  vessels  of  the  United 
States  Navy  the  cubic  space  per  man  varies  with  the  complement,  but  the 
following  table  from  offi<'ial  sources  may  be  accepted  as  the  general  average 
amount  in  the  vessels  named  : 


I 


Wabash 1 76  cubic  feet  per  man, 

Franklin 175  «  " 

Shenandoah OG  "  " 

Tuscarora 03  "  " 

Kearaage 81 

Richmond G8  "  " 

Kansas GO 

Swatara 68  "  " 

Yantic 45 


The  Yantic  baa  the  smallest  allowance  of  cubic  feet  per  man  of  any 
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vessel  known  to  the  writer  ;  it  is  less  than  the  50  cubic  feet  allowed  a 
coolie  in  his  transit  across  the  Pacific  in  vessels  of  the  size  of  the 
"  Pekin  "  and  "  Oceanic,"  Cameron,  writing  of  the  unsanitary  condition 
of  Irish  canal-boats,  stutes  that  he  found  in  one  61|^  cubic  feet,  and  in 
another  133^  cubic  feet  for  each  person. 

In  tliis  general  sketch  of  the  habitation  of  the  sailor  the  fact  will  be 
at  once  apparent  tliat  here  the  questions  of  density  of  population  and  of 
overcrowding  are  presented  for  consideration,  as  well  as  the  attendant 
necessities  for  air  and  cleanliness.  Other  special  points  relating  to  the 
hygiene  of  a  ship  will  also  suggest  themselves'. 

It  is  a  known  law  that  the  total  deaths  of  a  community  are  In  a  direct 
ratio  to  the  crowding  of  the  inhabited  area,  and  that  the  sick  rates  are 
likewise  proportionate.  De  Chaumont,  in  his  essays  on  State  medicine, 
presents  tables  with  curves  of  population  per  acre,  and  number  of  deaths 
per  thousand  from  phthisis,  respiratory  diseases,  and  the  two  com- 
bined (these  are  the  most  frequent  causes  of  death  to  the  sailor),  and 
their  parallelism  is  complete  ;  he  also  thinks  that  there  can  be  no  doubt 
that  *'the  mere  aggregation  of  human  beings  exercises  a  powerful  influ- 
ence on  their  health  and  vitality.  Apart  from  the  determination  of  spe- 
cific disease,  such  as  phthisis,  overcrowding  and  foul  air  tend  to  increase 
the  spread  of  alt  zymotic  diseases,  particularly  those  looked  upon  as  con- 
tagious." The  law  holds  good  in  the  case  of  vessels  overcrowded  with 
emigrants,  and,  sooner  or  later,  finds  compensation  for  the  cupidity  as 
woll  as  the  careless  criminal  legislation  that  huddles  human  beings  to- 
gether, in  the  diminished  health  and  shortened  lives  of  those  who  follow 
tlic  sni.  Tlio  sailor's  wages  are  not  alone  for  his  labor,  they  arc  partial 
paynwntH  for  liis  life  ;  ho  is  of  a  sliort-livtul  ruco,  and  is  aged  before  his 
tinu\  Of  sliips  in  general,  Turnhull  gives  as  his  experience  that  the 
larger  the  vessel  the  more  sickly  it  is,  and  adds  that  it  is  not  the  size  of 
the  ship  uhieh  renders  her  so,  hut  the  poorness  of  the  accommodations 
whieli  are  provifh-d  for  the  IiiukIs. 

In  re;i:ar(l  to  tin*  hoh^^  it  sliould  always  bo  kept  as  dry  as  possible,  and 
th(i  pumps  siiould  he  used  so  frequently  as  never  to  allow  the  bilge-water 
to  ae<'uinulate.  "  It  would  indeed  bo  preferable,"  and  I  again  quote 
Turnhull,  *'cnMstanlly  t<J  keep  the  hold  nearly  dry,  were  it  not  that 
})Utrid  matter  is  apt  to  collect  there,  and  that  the  accumulation  of  a  cer- 
tain (pumtity  of  water,  to  he  afterwards  pumped  out,  becomes  necessary 
to  wash  olT  whatever  is  ofTensivc."  These  suggestions  were  written 
before  the  days  of  steamers,  hut  to-day  have  a  tenfold  more  important 
value. 

In  regard  to  the  />/A//.f,  their  eharacteristic  odor  depends  upon  "bilge- 
water."  'i'his  eollects  in  the  low*;st  ])arts  of  the  vessel  by  filtration 
throupfh  the  seams.  It  has  a  strong  odor  ui  ammonium  and  hydro;?en 
sulphides,  and  their  presence  is  easily  recognized  by  the  reactions  with 
leail  aii<i  logwood  [tapers  and  sodic  nitroprusside.  These  compounds  are 
the  products  of  the  decomposition  of  orj^anic  matter  in  contact  with  the 
sulphates  in  sea-water.     Their  presen(;e  is  the  evidence  of  the  existence 
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of  Organic  matter,  and  that  such  matter  is  undergoing  destructive  meta- 
morphosis. 

It  must  also  be  remembered  that  these  compounds,  when  inhalcid  In 
varying  amounts,  have  a  peculiar  poisonous  effect  on  the  blood-enrjiusr.le, 
and  that  the  phenomena  of  such  action  range  from  headache  and  nar- 
cosis to  syncope  and  death.  Danioil  ascribed  the  coast  of  Africa  fevers 
to  the  presence  of  hydrogen  sulphide  in  the  air ;  -with  modem  chemistry 
at  hand  it  is  safe  to  assert  that  sucli  diseases  have  their  origin  in  organic 
matter,  and  that  the  presence  of  hydrogen  sulphide  is  the  evidence  as 
well  as  the  product  of  filth  fermentation,  A  concentration  of  the  sea- 
water  appears  to  take  place  after  its  entrance  into  the  ship.  Parkes 
states  that  seven  days  after  the  bilges  had  been  sluiced,  the  Bpecific 
gravity  of  the  bilge-water  was  lOIJl  at  74°  F.,  that  of  sea-water  being 
at  the  same  lime  10*.21  at  71°  F.  In  a  vessel  where  the  bilges  had  been 
cleaned  the  day  before,  the  following  observations  wore  made  by  the 
writer  :  **  Vedo  Bay.  Bilge-water,  dark  smoky  color,  slightly  translucent, 
bitter  saline  taste;  smells  strongly  of  hydrogen  sulphide;  blackens  lead 
paper,  darkens  logwood  paper,  strongly  alkidine  to  turmeric  paper;  spe- 
cific gravity  1024  at  90°  F.;  specirio  gravity  of  sea-water  alongside, 
1084  at  71®  F."  Observed  on  the  second  day,  the  same  reactions  were 
obtained,  but  the  specific  gravity  was  1024  at  82**  F.^  the  specific  gravity 
of  sea-wator  alonirside  being  1022  at  72°  F,  When  the  bilges  liad  not 
been  cleaned  for  tw»  weeks  the  bilge-water  was  of  the  color  of  diluto 
ink,  with  black  Hucculi  floating  through  the  specimen  ;  specific  gravity 
1022  at  83°  F.,  tiie  sea-water  alongside  having  a  specific  gravity  of  lOliS 
at  82"  F.  These  specimens  and  many  others  were  examined  with  the 
microscope,  a  one-tenth  dry  objective  being  used.  A  few  woody  fibres, 
some  silieious  particles,  coal-dust,  woollen  fibres,  etc.,  were  found,  but  no 
living  organisms,  although  a  thorough  search  was  made.  An  angmlUda, 
however,  has  been  reported  as  living  in  such  water,  and  a  figure  of  the 
animal  is  given. 

As  has  been  stated,  hydrogen  and  ammonium  sulphides  exist  in  bilge- 
water;  the  presence  of  these  compounds  is  an  evidence  of  decomposing 
organic  matter,  and  they  are  poisonous  of  themselves.  It  would  seem, 
therefore,  evident  to  the  dullest  intellect  that  to  remove  it  instantly  when 
It  had  collected,  and  to  prevent  its  accumulation,  would  be  the  remedial 
sanitary  measures  indicated  ;  yet  it  is  within  the  experience  of  many 
naval  medical  officers  to  confirm  this  statement  :  that  the  bilges  have 
been  cleaned  only  to  have  fresh  sca-wuter  pumped  into  the  vessel  under 
the  specious  delusion  that  by  this  means  the  ship  will  be  kept  '*  sweet  and 
clean," 

In  regard  to  the  forecastle  in  merchant  vessels,  it  beggars  description 
for  overcrowding,  want  of  ventilation,  and  filth.  The  bunks  are  but 
harbors  for  vermin  ;  the  mess-chests  serve  for  tables  ;  unaired  bedding, 
wet  clothes,  and  all  manner  of  dirt  find  a  resting-placo  in  the  forecastle. 
Wilson,  Judson,  Heber  Smith — every  writer  upon  marine  hygiene  bears 
testimony  to  the  loathsomeness  of  the  surroundings  of  this   pen.      Mr. 
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W,  S.  Lindsay,  a  large  ship-owner  and  builder,  iho  author  of  "  Merchant 
Shipping  and  Ancient  Commerce,"  thus  describes  the  forecastle  of  the 
vessel  in  which  ho  served  his  apprenticeship:  "At  all  times  it  was  a  foul- 
some  and  suffocating  abode,  and  in  bad  weather  the  water  and  filth  which 
washed  about  the  deck  and  among  the  chests  and  casks  created  the  most 
intolerable  and  loathsome  stench." 

The  general  hygienic  management  of  a  ship  may  bo  summed  up  in  a 
few  sentences  :  to  avoid  the  evils  of  too  dense  a  population,  increase  the 
area  by  giving  more  cubic  space  and  lessening  the  number  of  passengers ; 
if  this  cannot  bo  done,  according  to  the  views  of  builders  and  owners  of 
vessels,  tlicn  furnisli  an  unlimited  supply  of  fresh  air;  in  the  forecastle 
use  hammocks  instead  of  bunks,  and  secure  more  air,  more  light,  and 
more  dryness  ;  for  the  hold,  bilges,  and  all  spaces  below  the  spar-deck, 
there  is  but  ouo  rule,  one  law,  viz. :  cleanlifiess  and  dryness. 


SECTION   II. 

THE   SAILOR. 


Every  person,  apprentices  excepted,  who  shall  be  employed  or  engaged 
to  serve  in  any  capacity  on  board,  shall  be  deemed  and  taken  as  a  sea- 
man. By  law,  also,  the  limit  of  age  for  entrance  upon  this  apprenticeship 
to  tln!  art  and  inystory  of  a  miirincr  is  "  not  less  than  twelve  years,  and  of 
Knfl'uticnt  lieulth  an<l  strt'n^tli.'*  Tlic  ttTin  of  apj)ronticeshij)  ceases  at 
oi<i:hte<;n  years  of  ago.  Xo  further  limit  is  known  to  the  writer.  It  will 
1)0  noticed  tliut  no  provision  is  made  for  a  proper  pliysieat  examination  in 
onU^r  to  d(;tortnine  what  is  to  bo  accepted  as  "  sullicient  health  and 
«tren«;th."  Taking  into  consideration  the  physical  efforts  at  develop- 
ment within  the  ages  mentioned,  the  rapidity  of  the  assimilative  process, 
tlie  increased  exhalation  of  carbon  dioxide,  the  respiratory  and  circu- 
latory functions,  the  fact  that  those  limited  ages  embrace  the  period  of 
adoleseenc(^  witli  all  its  ])hysical  and  psychical  phenomena,  and  contrast- 
ing the  work  and  deprivations  required  by  this  occupation,  it  is  difficult 
to  conceive;  upon  what  pn-text  this  childish  age  was  chosen.  It  is  the 
age  of  rapid  growth,  for  all  the  phciioniena  grouped  as  vital  are  in  more 
or  less  activity  at  this  period,  and  their  en(?rgy  is  used  in  building  up  the 
tissues.  Within  tliese  ages  it  must  also  he  remembered  that  physical 
endurance  is  not  great.  Savigny,  one  of  the  survivors  of  the  wreck  of 
tlie  "  .M(Mlusa,"  in  ISKJ,  observed  that  children,  young  persons,  and  the 
aged  were  the  first  to  succumb  when  de]>rived  of  food  and  undergoing 
grt.at  mental  depression  and  physical  work.  The  problem  of  work  in 
young  persons  also  im])lies  a  limitation  to  the  endurance,  and  the  law 
may  l)e  expressed,  other  things  being  equally  considered,  as  having  a 
ratio  to  the  squares  of  the  weights  of  the  individuals. 
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In  the  English  school-  and  training-ships  for  boya,  certain  nieasitre- 
nicnt«  are  taken  as  standards  of  physical  dovelopmeut.  Thus,  a  hoy  15 
to  lt>i  years  of  age  must  measure,  without  slioos,  68.5  inches  in  lici^ht, 
and  bo  30  inches  around  the  chest.  At  the  "  £coIe  dcs  Moussoh,^* 
founded  by  the  Chamber  of  Commerce,  at  Marseilles,  boys  of  14  years 
of  age  are  required  to  be  l.'M)  metres  (54  ijichos)  in  height  before  being 
•ccoptcd. 

Surgeon  John  S.  Kitchen,  U.S.N.,  some  montlis  before  his  decease, 
furnished  the  writer  with  the  following  record,  wl»ich  may  serve  as  a 
guide  to  those  desirous  of  investigating  the  subject  : 


P 


Age. 

Ayerace 
height. 

Average   chest 
measure. 

ATOiage  age. 

Ko.  exam- 
ined. 

Ko.  aooept- 
ed. 

lodMi. 

tnciwL 

Tn,  moi. 

13  to  14 

56.5 

25.5 

i:j    (J 

13 

4 

14  lo  15 

58. 

2G 

M     5 

n 

0 

15  to  IG 

60.5 

38 

15     (J 

11) 

3 

10  to  17 

G1.5 

3S.75 

lU     5 

20 

4 

17  to  18 

(i3.8:5 

30 

17    5 

20 

3 

Tc 

>tal 

105 

20 

The  observations  of  Dansoii,  of  Dr.  Harrison  of  Preston,  cited  by 
Aitkcn,  and  those  of  Ross  and  Rolston  on  English  training-ships,  agrcu 
in  the  main  with  tfioso  given  in  the  alxjvt?  tahlo.  It  will  ho  observed  from 
the  tabic  that  the  height  from  13  to  18  years  iru-rea-sctl  If  inches,  that 
the  average  chest  measure  within  the  same  period  rose  4^-  inches,  and 
that  the  increase  is  more  rapid  from  13  to  15  tlian  from  10  to  18.  I'pon 
physiological  grounds,  the  necessity  for  a  determination  of  what  may  bo 
considered  "of  sufficient  health  and  str*-'iigth"  becomes  ohvious.  The 
growth  of  the  skeleton  involves  llie  growth  of  the  nmscles;  muscular 
growth  involves  movement  and  work;  growlli  and  work  demai»d  increased 
nutritive  action  ;  and  these  jnvolvu  the  eircuhition  and  respiration,  with 
increased  vita!  capacity.  The  only  ajifit'oach  to  any  physical  description 
of  the  merchant  seaman  is  found  in  tlie  shipping  articles,  a  written  con- 
tract for  Ber\'iee,  whrroin  his  name,  birth-place,  height  in  feet  and  inches, 
complexion,  and  hair  are  noted.  Nowhere  is  it  directed  that  the  mer- 
chant sailor  shall  be  examined  as  to  his  j)hysical  Hlnoss  to  jx'rform  his 
arduous  duties  afloat,  and  tho  rrrords  of  marine  hospitals  e^luhit  the  co!i- 
aequence  of  this  neglect  in  the  cases  of  phthisis,  chronic  rheumatism,  car- 
diac diseases,  chronic  diseases  of  the  skin,  etc.,  which  have  occurred 
among  this  class  of  mun;  and  these  records  also  show  instances  where 
men,  so  far  advanced  in  years  as  to  he  almost  iielpless,  have  been  shipped 
and  then  transferred  to  the  hospital  wards.  A  vessel,  no  matter  how 
well  built,  how  grandly  furnished,  how  well  found  in  every  particular — 
perfect  it  maybe  in  all  that  relates  to  model  or  equipment,  caiuiot  be  con- 
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sidered  scawori/ii/  unless  her  crew  is  physically  oompctcni  to  manage  her 
in  any  emergency.  Courage  and  daring,  the  strong  hand  and  hrave  heart, 
belong  to  healthy  men,  not  to  those  who  are  sick.  Given  such  a  vessel, 
what  becomes  of  her  in  a  gale,  manned  by  the  aged,  brokon-down,  and 
infinn  ?     The  wrecks  on  the  approaches  to  New  York  can  answer. 

There  is  a  military  as  well  as  a  financial  necessity  for  the  physical  ex- 
amination, registration,  and  enrolment  of  our  seamen.  As  our  eoraraerce 
ificreascs,  so  increases  the  necessity  for  skilled  labor  in  this  0(.'capation. 
The  risks  of  valuable  cargoes  and  still  more  precious  lives — sources  of 
wealth  to  the  country — ^should  fiot  be  placed  in  unsafe  hands.  If  ever  a 
foreign  war  should  occur,  it  would  seriously  threaten  these  growing 
streams  of  revenue,  and  would  bo  likely  to  drive  our  carrying  trade  from 
the  seas.  In  view  of  such  a  possibility,  it  would  appear  to  be  a  wise 
policy,  even  a  duty,  for  the  State  to  foster  this  tiniined  iudustr\%  in  onler 
that  in  the  hour  of  its  need  it  may  call  upon  these  skilled  men  for  its 
protection  and  maintenance.  To-day,  were  such  a  danger  threatening  our 
growing  commercial  prosperity,  our  only  resource  would  be  to  man  our 
vessels  by  impressment,  thus  returning  to  the  barbarism  of  the  press-gang. 

In  the  naval  service,  any  person  presenting  himself  for  appointment  or 
enlistment  is  physically  examined,  and,  if  not  found  qualified  by  the 
medical  oflficer  or  officers,  the  appointment  is  not  approved,  or,  if  for 
enlistment,  the  recruit  is  rejected.  No  person  can  be  enlisted  or  received 
as  an  apprentice  under  1(J  years  of  age,  the  term  of  service  ending  upon 
the  arrival  at  21  years  of  age.  Sailors  in  the  service  are  classified  by 
three  divisions  : 

1st.  Landsmen — those  who  have  never  before  been  at  sea,  or  who  are 
not  expert  or  skilled  enough  to  be  ordinary  seamen. 

2d,  Ordinary  seamen — those  who  have  been  at  sea,  and  are  not  as  ox- 
pert  or  skilled  as 

3d.  Seamen,  or  those  who  understand  the  management  of  ships  in 
navigation. 

The  naval  regulations  provide  that  no  one  is  to  be  enlisted  as  a  lands- 
man who  is  over  25  years  of  age,  unless  he  has  some  mechanical  trade, 
nor  over  34,  without  authority  ;  an  ordinary  seaman  must  have  been 
two  years  at  sea  ;  a  seaman  four  years,  and  must  pass  a  satisfactory 
examination.  In  steamers,  the  requirements  for  a  fireman  are  a  knowl- 
edge of  the  use  of  smiths*  tools  and  ability  to  manage  fires  with  different 
kinds  of  fuel.  Coppersmiths,  boiler-makers,  and  machinists  must  bo  not 
less  than  'iO  nor  more  than  40  years  of  age,  with  some  knowledge  of 
their  respective  avocations.  The  applicant  for  enlistment,  on  presenting 
himself,  must  be  sober  and  clean.  lie  declares,  or  not,  as  the  case  may  be, 
after  explanation  of  a  certificate  of  physical  examination,  that  he  is  not 
subject  to  fits,  stricture,  internal  piles,  or  any  disease  that  he  is  aware  of 
or  likely  to  inherit  ;  that  he  is  not  suffering  from  the  consequences  of  any 
former  disease  or  hurt;  and  that  he  knows  of  no  reason  why  he  should  not 
be  enlisted.  The  medical  examiner  signs  a  descriptive  list  of  the  physical 
condition    of  the  applicant,  embracing   name,  date,   and  place  of  birth, 
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complexion,  hair^  eyes,  and  other  personal  characteristics,  with  sucli  facts 
regarding  former  place  of  residence,  occupation,  and  family  history  as  can 
l>e  obtained.  To  those  are  added  the  more  important  items  of  phvsical 
measurement.  Thus,  after  the  a^/e  in  years  and  months,  the  weiffht  in 
pounds,  the  height  in  feet  and  inches,  as  wi-ll  as  the  height  from  vertex 
to  perineum,  are  noted.  The  mean  circumference  of  the  chest,  with  its 
expansion  in  inches,  the  vital  capacity  as  determined  by  a  spirometer,  the 
range  of  vision  according  to  Snellen's  standards,and  the  ability  to  recog- 
iiiie  the  ordinary  colors  used  in  signalling,  are  also  registered.  The 
instructions  for  the  government  of  medical  olEcers  of  the  navy  thus 
detail  the  method  uf  physical  examination  : 

Oeturtd  Surface. — Applicant.,  eattrely  nade.  to  stand  erect  bftfore  the  eximincr  in 
a  broad  light,  and  present  frout.  rear,  and  nides  Huccesaively.  Note  retarded  dcvelop- 
meat.  deformity  or  osyiurafUy  of  body  or  liiubt^,  kuock-kuccs,  bow-legs  or  Ppluy-fect, 
carvatarei  of  spine,  fdeblo  oaaj:'itation.  dtramouH  or  other  cachexia,  nmaciiitiotii 
eataaeooa  or  other  external  dkeaaa,  tumora,  cicatrioes,  evidences  of  variola  or  vauciiia- 
tiotx,  etc 

KrtrtmitieM  and  .-IWiVr'/^r^i^/u.— Applicant  to  present  dorsal  and  palmar  surfaces  wt 
both  hands  ;  to  Jt^x  antl  extend  evrry  Hn^et ;  to  (ptup  with  the  ihumh  and  forefin^r 
and  with  the  whole  baud ;  to  Hex  and  exteud.  pronate  and  sttpiimte  wrists  and  fore- 
arms; to  perform  all  the  moliona  of  Bbonlder-joints,  c.ipeciuliy  circumduction;  to 
extt:Dd  arms  at  right  arglea  to  body,  and  then  bend  elbow  ami  touch  the  nhoulders 
with  the  tiui^ers  ;  to  elevate  extended  anux  above  the  head,  ]fiiliii  lo  [jaha,  then  clorttum 
to  dorBum ;  to  evert  and  invert  feet ;  to  Htand  uu  tiptoe,  coining  duwa  Buddcnly,  and 
then  lifting  toes  from  ground;  to  Ilex  each  thi(,'b  ficparately  ui>on  tho  abdomeu,  and, 
while  ftianding  upon  one  leg,  to  hop  with  each  foot ;  to  perform  all  the  motions  of  the 
hip-jomt.  and  to  walk  backward  and  forward  slowly  and  at  double-quick.  >'ote  any 
diaaliility  of  cxtrcmiiies  or  articuL.tionH,  from  any  caufee. 

Thomx. — Note  the  effects  of  thene  violent  exerci»ea  un  the  heart  and  Iiinpi ;  ob- 
acrre  move  meats  of  cheiit  during  prolonged  iuttpinitioii  and  expiration;  exatniue  by 
aoBocdtation  and  porcu^tflion.  front  anti  rear.    Note  incipient  phthisis  or  cordiuc  disease. 

Ahdniatn,  OrttiuA,  ami  tJe/ti/tils. — With  hands  on  tho  head,  andchiu  np,  applicant  lo 
<50agh  violently.  Not«  relaxation  of  umbiUcal  and  inguinal  regions,  hernia,  concealed 
Teuereal  disease,  Taricocele,  orchitis,  etc. 

SptM  nntl  Pmn^'Mm.— Applicant  to  bend  forward  with  knees  stiffened^  feet  wide 
I4>art,  hands  tooohing  the  Ilo*.ir.  nod  naten  exposed  to  strong  light.  Note  ha^morrhoida ; 
prota|i«as ;  Hfitula.  While  stooping  make  firm  pressure  on  each  spinous  prooesi  of  the 
vertebra.     Note  spinal  tcndcrncsa. 

/fou/.  Fnc4,  and  AW  A:  —  Motions  of  the  head,  neck,  and  lower  jaw.  Cranium. — 
Note  depressions,  cicatrices,  malformationa,  etc.  A'«r*. — Note  i»oIypi,  otorrha'a,  dul- 
neas  of  bearing.  JJyftr.— Nute  absence  of  cilia,  obairuct«d  puncta,  corneal  opacities, 
adh««ions  of  iria,  defective  viMon,  colcrblindnews,  etc.  iS't/se. — Note  polypi,  ozoma, 
cbrnnic  nasal  catarrh.  Month,  UfUi,  tmifjue^faue^Ji. — Not*bypertrophied  louMila,  im- 
pediments of  speech,  By])hilitic  affeotioDs,  The  inteUiyence  of  the  applicant  will  bo 
evident  frfmi  the  character  of  the  replies  to  inquiries  respecting  former  residence, 
oorapation,  family  history,  etc.  The  Qf}i'.  of  the  applicant  must  be  constantly  kept  in 
Tiew  in  determining  the  standard  of  physical  qualifiaations. 

The  whole  ohject  of  the  examination  is  to  secure  fnr  the  naval  service 
active  and  able-bodied  men.  Some  few  practical  hints  may  serve  as  helps 
ID  this  matter  of  physical  inquiry.  Men  of  average  height,  with  long 
bodiMand  short  legs,  have  most  endurance;  those  over  the  average  height 
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should  b©  carefully  scrutinized.  The  botween-deck«  of  many  ships  does 
not  i>ennit  men  over  the  average  stature  to  walk  upright.  The  thin,  aa 
well  as  the  obese,  have  but  little  endurance.  I^ng-armed  men  do  well  at 
the  guns  as  spongers  and  loaders;  short  and  stout  men  at  the  handspikes; 
choose  men  of  good  intelligence  for  captains  of  guns*  crews;  light  and 
active  men  do  well  as  topgallant  and  roval-yard  men.  lu  examining  men 
for  the  engineer's  force,  regard  umst  be  had  to  the  high  temperatures  to 
which  they  are  exposed-  Coal-h(?avere  should  be  muscular,  as  the  work 
demanded  of  them  when  on  watch,  mcasureil  in  foot-tons,  is  enormous. 

It  is  apparent  that  this  exaTiiination  secures  to  the  service  a  class  of 
men  whose  bodily  frames  are  unexceptionable.  It  would  appear  to  follow 
from  this  fact  that  the  sick  and  death  rates  would  be  low.  The  reverse  is 
the  case;  ihp  sick  rates  of  such  a  picked  class  nf  men  nr^  high,  and  its 
cause  is  defective  sauttation,  or  rather,  no  sanitary  code  whatever. 
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AIR. 

The  earth  is  surrounded  by  a  gaseous  envelope,  extending  from  45  to 
50  miles  above  its  surface,  called  the  atmosphere-  or  air. 

This  envelope  presses  on  the  earth's  siirfaee  with  a  force  equal  to 
14.75  lbs.  to  the  square  inch,  is  unvarying  in  its  composition,  is  a  mechani- 
cal mixture,  obeys  the  laws  uf  all  gases,  and  is  indispensable  to  the  main- 
tenance of  animal  and  \ogetable  life.  In  its  average  constitution  the 
ingredients  of  the  atmosphere  appear  to  be  in  the  following  proportions: 

Oxygen aO.Cl 

Nitrogen 77-05 

Carbon  dioxide 04 

Aqueous  vapor 1.40 

100. 


Some  of  the  accidental  ingredients  are  traces  of  nitric  actd,  ammonia, 
a!id,  in  the  air  of  cities,  hydrogen  sulphide  and  sulphurous  anhydride;. 
The  most  important  of  its  contaminations,  however,  to  the  student  of 
hygiene,  is  organic  matter.  7^he  temperature  of  the  air  at  the  surface  of 
the  earth  varies  with  the  latitude,  and  the  lines  of  equal  temperature 
around  the  globe,  north  and  south  of  the  equator,  are  known  as  isotherms, 

Humboldt  estimates  the  mean  equatorial  temperature  of  the  air  to  ba 
81. 5'^  K.,  that  of  the  thermal  equator  to  be  84..5**  F.  On  the  open  sea  the 
air  never  attains  a  temperature  of  87.8**  F.  The  temperature  of  the  sea 
■oldom  rises  to  8G°  F.;  and  it  is  stated  that  at  no  place  on  the  earth*s  sur- 
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in  any  season,  will  a  thermometer  at  from  six  to  nine  feet  from  the  sur- 
face, and  sheltered  from  all  reverberation,  attain  a  tomperature  of  11 4.8°  F. 

Carbon  dioxide. — It  is  important  to  remember  that  it  exists  in  the 
atmosphere  in  a  normal  projmrtion  of  4.15  volumes  in  10,000.  It  may  b« 
as  low  as  three  and  as  high  as  six  volumes,  according  to  De  Saussure,  r.nd 
Piill  be  within  a  normal  range.  The  amount  is  increased  at  night,  dimin- 
ishes towartls  sunrise,  is  less  over  the  sea  than  over  the  land,  is  greater 
according  to  the  relative  humidity  of  the  air,  and  less  after  a  rain,  is  in  a 
jiTCftter  proportion  in  cities  than  in  the  country,  and  is  greater  in  dwell- 
ings and  crowded  places. 

The  amount  of  trqneoits  vapor  which  can  exist  as  such  in  a  given 
quantity  of  air  depends  on  the  temperature.  Thus,  the  dryness  of  the 
air  is  doubled  with  every  increase  in  temperature  oqual  to  '27°  F.,  ami  ia 
like  proportion  fur  the  intermediate  riegrees.     At 


■ 


32^  F.,  air  is  capable  of  holding  jijj  part  of  its  weight  of  water; 

5ir  F.,        "  «         ^  "  « 

8U°  F.,  «  "  ^  «  " 


so  that,  as  the  temperature  advances  in  an  arithmetical  scries,  the  solvent 
power  which  this  gives  the  air  is  increased  in  a  geometrical  ratio. 

Orffffiiic  Jiitttler. — Moscati,  in  1818,  condensed  from  the  air  of  a  hospi- 
tal ward,  at  Milan,  the  organic  matter,  and  desciibes  it  as  '*  slimy  and 
having  a  marshy  snu41."  Candido,  in  1853,  at  Rio  Janeiro,  condensed,  by 
means  of  a  freezing  mixture  of  ice  and  salt,  the  air  uf  a  room  into  a 
h'rjuid,  and,  by  treating  this  with  lime-water  in  the  )>rcsetice  of  sunlight, 
obtained  annnuniu  as  the  result  of  thi'  diToitipo^iitinii,  thus  cliemicully  de- 
monstrating the  presence  of  organic  nmtier;  wiiiist  the  late  researches  of 
I'rof.  Tyndall  have  physically  exhibited  the  prcsenae  of  organized  matter 
in  the  general  atmosphere. 

The  sailor  living  at  the  sea-level  is  removed  from  the  affections  inci- 
dent to  altitudes,  as  well  as  from  those  dcpniidftit  tipon  a  constant  or 
steady  increased  barometric  pressure,  aiiil  lie  Is  also  in  a  measure  re- 
moved from  the  disease-producing  causes  incident  particularly  to  soil. 
Beyond  that  distressing  affection,  sca-sicknuss,  wliieh  appears  to  be  the 
result  of  the  very  small  oscillations  in  the  column  uf  the  blood,  induced  hv 
the  minute  changes  in  the  aerial  prt^ssiire  from  the  rising  and  falling  of 
the  ship  by  the  action  of  the  waves,  but  (cw  elTects  have  been  described 
that  are  due  to  the  variations  in  the  height  of  the  barometer.  The  suc- 
cess of  such  vessels  as  those  designed  by  Bessemer  for  th*;  transpurtaiion 
of  passengers  from  Dover  to  Calais  may  serve  to  determine  the  correct- 
ness of  the  above  idea  as  to  the  cause  of  nausea  marina. 

Observations  upon  the  effect  of  temperature,  however,  demand  more 
ronsideration.  Exposure  to  cold  and  damp  is  the  most  potent  factor  in 
the  production  of  scurvy,  and  crowds  ihe  lists  of  sick  with  pnrtmionias, 
catarrhs,  acute  rheumatism,  frost-bites,  etc.,  and  aggravates  all  venereal 
affections.  A  clean,  dry  forecastle  or  deck-house,  warmed  by  a  stove  in 
cold  weather,  and  a  chaoge  of  dry  clothing  after  exposure  to  cold  and 
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liiimp,  are  the  evident  hygienic  measures  to  be  resorted  to  under  such  cir- 
cumstances. Rapid  change  from  the  winter  of  a  temperate  climate  to 
the  tropics  does  not  appear,  from  the  writer  a  observations,  to  be  atiended 
witii  any  immediate  effect  upon  the  body.  The  effects  of  acute  exposura 
to  higli  ti'm2>eraturos  are  shown  more  particularly  in  predisposing  to 
tetanus  and  inducing  insolation  or  sunstroke.  This  last  affection  has 
frequently  been  observed  on  shipboard,  where  overcrowding  and  impure 
air  add  their  death-producing  influences  to  excessive  heat.  Sunstroke 
lias  bocn  known  to  occur  in  passenger  vessels  cruising  through  the  Hal 
Sea  in  August  and  September.  Hassin  reports  that  in  1823,  in  the 
"  Lynx,"  cruising  off  Cadiz,  18  cases  occurred  in  a  crew  of  78.  The 
vessel  was  overcrowded,  and  the  temperature  of  the  air  is  given  at  35* 
C.  (95**  F.).  Boudin  reports  that  on  the  "  Duquesne,"  in  the  harbor  of 
Uio  Janeiro,  100  cases  occurred  in  a  crew  of  GOO. 

Maclean  ascribes  sunstroke  to  the  effects  of  a  high  temperature,  night 
und  day,  on  men  unsuitably  clothed  and  breathing  the  vitiated  air  of 
ships,  and  also  notices  its  frequent  occurrence  at  night  when  men  are  in  a 
recumbent  position.  Heat-exhaustion  frequenti}'  occurs  among  the  men 
composing  the  engineer's  force  on  shipboard,  and  is  marked  by  profuse 
sweating,  clammy  skin,  a  rise  in  the  tem)X'raturo  of  the  body,  increase 
in  the  number  of  respirations  and  beats  of  the  pulse,  with  nausea  and 
vertigo. 

As  an  illustration  of  an  extreme  case,  I  give  the  following  memoranda 
from  my  note-book  :  China  Seas — .Midnight — Fire-room  temperature, 
15'i*  F.  Body  temperature,  OS.-l*  F.  Pulse,  GD.  Respirations,  18. 
After  remaining  perfectly  quiet  in  the  centre  of  the  fire-room  for  45 
minutes,  the  body  temperature  rose  to  103.G°  F.,  the  pulsations  were 
increased  to  180,  and  the  respirations  to  42,  when  nausea  compelled  the 
medical  ofliieer  making  this  experiment  to  leave  the  fire-room.  At  1.30 
A.M.,  the  body  tomperaturo  was  100.2°  F.,  the  pulso  144,  and  respirations 
30.  The  body  temperature  was  taken  under  the  tongue,  to  which  locality 
the  thormomu'ier  was  passed  quickly  from  a  glass  of  water  at  1*0^  F.,  so 
that  the  temi>eraturc  of  the  Hro-room  was  not  allowed  to  affect  the 
instrument. 

The  effects  of  a  prolonged  exposure  of  crews  to  tropical  temperatures 
is  shown  by  their  lowered  vitality,  an  an.iemic  condition,  sallow  com- 
plexion, general  enervation  and  depression.  This  condition  and  its  cause 
were  known  to  the  Father  of  Medicine,  and  described  by  him  in  Sec,  5, 
Aphorism  10:  "Excess  of  heat  induces  debility 'of  the  muscular  fibre, 
impotence  of  nerve,  torpor  of  mind,  haemorrhage,  fainting,  and  death." 
That  there  is  also  a  tendency  to  hepatic  disturbances  of  various  characters, 
a  reference  to  the  works  of  Martin,  Johnson,  Dutroleau,  Lind,  and  many 
others,  will  demonstrate.  That  there  is  a  loss  of  muscular  power  and 
bodily  vigor  from  extended  cruises  in  hnt  climates  can  readily  be  deter- 
mined by  the  sick  reports  from  vessels  of  all  navies. 

The  long-continued  exposure  to  tropical  heat  of  those  bom  in  tem- 
perate climates  involves  the  interesting  study  of  **  Acclimation.'*      Some 
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study  and  observation  lead  tho  writer  to  bellovo  Oiat  there  is  no  such  con- 
dition as  acclimation,  as  it  is  generally  understood,  or  at  least,  that  within 
historic  times  no  example  can  be  adduced.  There  is,  however,  an  accom- 
modation, as  Aitkcn  has  termed  it— a  pliancy  of  constitution,  according  to 
Nott;  a  power  of  adaptation,  whieli  is  a  vuriablo  quantity  for  each  indi- 
vidual. The  range  is  greater  in  miles,  less  in  females;  is  still  further  re- 
duced in  their  children;  docs  not  exist  in  a  second  generation,  for  it 
would  be  an  extraordinary  thing  to  find  the  grandchildren,  descended 
from  a  grandfather  who  was  born  and  brought  up  in  a  temperate  zone, 
living  continuously  within  tho  tropics.  Tho  average  duration  of  life  is 
siiortcned  in  Bengal  and  Jamaica,  according  to  the  exhibit  of  lifi.*  insur- 
ADoe  tables.  Englishmen  do  not  become  acclimated  in  India,  nor  French- 
men  in  Algeria.  It  is,  as  Buckle  states,  that  "  in  the  tropics,  man  brought 
under  the  presence  of  Nature,  if  not  indigenous,  snccumbs."  T  nin  ])er- 
auaded  to  believe  that  the  nearer  the  approach,  in  his  adoptofl  country,  to 
the  same  climatic  phenomena  (for  instance,  under  the  same  isothermal 
lines)  that  characterize  his  native  home,  the  greater  will  be  the  range  of 
the  power  of  adaptation;  and  more  particularly  am  I  led  to  believe  that 
tiro  nearer  the  approach  of  tho  ethnic  aflTmities  of  the  foreigner  tij  those  of 
the  indigenous  race  he  remains  among,  tho  more  readily  does  his 
•"physique"  become  adapted  to  tho  physical  surroundings,  but  never 
absolutely  and  entirely. 

There  is  no  acciimulion  for  malarial  fevers. 

Of  the  influences  on  the  body  of  exposure  to  high  artificial  temperatures 
we  have  more  exact  data.  It  is  recommended  by  Obeniier,  of  Bonn,  that 
when  the  thermometer  marks  86**  to  SS"  F,  in  tho  shade,  all  cxcrrtses  of 
men  in  masses  must  bo  arrested;  and  this  finds  a  hyi;ienic  appllmlion  in 
■teamers,  where  the  temperature  is  often  at  that  height,  eapecially  when 
steaming  in  the  tropics.  I  do  not  possess  any  data  of  the  temperatures 
of  the  engine-  and  fire-rooms  of  s'^a-going  merchant  steamers.'  There  is  a 
reluctance  in  the  giving  of  any  information  upon  these  suhjocts,  not  ordv 
in  the  merchant  marine,  but  in  all  navies,  and  one  is  couiiieiled  to  judge  of 
the  antecedent  contlitions  by  the  results  as  found  in  hospitals.  Tho  con- 
dition described  by  l*evick  of  Fliiladel]>hia,  and  known  as  the  **  firoman's 
lioart,"  indicates  at  once  the  cause  and  lucnlily  of  diseased  action.  Indetd, 
^^r«  can  readily  prt»dict,  from  the  known  physiological  effects  of  liiy-h  tcni- 

iluros,  the  [Mithological  phenomena  that  must  necessarily  occur.  This 
afTection  is  described  as  an  atonic  condition  of  the  heart,  and  is  a  direct 
consequence  of  tho  exposure  of  men  to  high  trtnpcraturcs  in  thn  enginc- 
and  fire-rooms.  I  think  it  will  be  found  lliut  bore  Nature  deirands  hier 
compensation  from  man  for  wresting  sieam  from  her  grasp  and  rendering 
it  subservient  to  his  uses,  and  also  that  in  the  future,  alToctions  of  tho 
circulatory  system  will  be  found  first  in  the  list  of  diseases  of  seamen. 

In  naval  vesseb  of  tho  **  monitor"  pattern  the  temperature  of  the  en- 

'  The  engine-  and  fire-TOomnof  merchant  ntenmerHnre  more  fftvorably  an-a!i(refl  than 
in  naval  vesseli.  when;  pcotectiou  of  the  mucbiuery  from  kbut  Mud  Hhell  in  cuitriidered 
tba  desideratum. 
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^ine-room  is  known  to  be  excessively  high.  I  can  find  no  record  of  fire* 
room  temperatures.  As  examples  tlic  following-  memoranda,  copied  from 
the  steam  logs  of  the  vessels  named,  are  cited,  and  are  official  in  character: 

Gof'ilfi-foam  Temp.  Deck  Temp. 

Dictator lUU=*  to  115°  F.  08°  to  84=*  F. 

Canonicus 05=  to  114«  F,  34**  to  GG''  F. 

Saugus 15G^  F.  82*  F. 

The  above-named  vessels  are  **  monitors." 

Tennessee 100*  to  IGo*"  F.  68*  to  84»  F. 

Trenton 95^  to  110"  F.  04"  to  6G*  F. 

Ilartfortl 112"  to  130**  F.  74**  to  8:5*  F. 

Ranger ll^''  F.  83^  F. 

Alert 104"  F.  73°  F. 

Monongahela lOit**  F.  82°  F. 

Swatani 108*  to  ICo**  F.  77*"  to  90"  F, 

lu  the  last-named  vessel  the  mean  for  tlie  second  quarter  187 —  was: 
Engine-room . , . .' 1 12.r  F.  Deck,  70*=*  F. 

The  above-named  vessels  aro  propelled  by  sail  and  steam.  In  vesseU 
with  side-wheels  of  the  douVtIe-ender  pattern,  such  as  the  "Monocacy  **ftnd 
**  Ashuelot,"  the  lemperaturo  was: 

Bnsliie-roniii.  DmAu 

Monooacy 8S°  F.  C2*  F. 

Ashuolol 84*  F.  09^  F. 

The  exposure  of  the  eng-inc-rooms  will  account  for  the  approach  of 
their  temperatures  to  that  of  the  external  air.  Thn ^fire-room  tem|>eratures 
of  these  vessels  must  be  far  in  excess  of  the  high  temperatures  of  the  en- 
gine-room. The  writer  has  a  few  memoranda  of  the  fire-room  temperature 
of  a  single  vessel.  The  average  temperature  at  which  the  firemen  and 
coal-heavers  worked  was  107°  F.,  with  an  average  external  temperature  of 
84*  F.  The  highest  recorded  temperature  in  this  series  was  181*  F.,  with 
the  external  air  at  8()^  F.,  and  the  lowest  was  140*  F.,  with  an  external 
lemperaturo  of  82°  F.  In  one  instance  the  temperature  of  a  thermometer 
encased  in  wood  was  198*  F.  This  reading  of  the  instmment  was  wit- 
nessed by  several  officers. 

The  air  of  the  holds  of  ships  frequently  becomes  heated.  The  writer 
has  observed  this  fact  repeatedly:  that,  when  distilling  water  for  ship's 
use,  the  water  was  delivered  into  the  tanks  at  temperatures  varying  from 
08°  to  104°.  Water  thus  healed,  as  it  cools  is  apt  to  absorb  any  injurious 
elements  in  the  surrounding  atmosphere.  At  any  rate,  the  hold  becomes 
warmed  up  to  these  ranges  of  temperature,  which  are  most  favorable 
to  decomposition  and  to  the  growth  of  septic  vegetable  and  animal 
organisms. 
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Becker  has  shown  that  a  rise  of  1*  F.  in  the  temperature  is  attended 
with  a  rise  of  -j'j  of  a  degree  of  the  body  temperature,  and  it  follows  that 
a  rise  of  50^  F,  in  the  external  temperature  would  increase  the  body  tem- 
]>erature  1°.  Now,  a  rise  of  1*  in  temperature  has  its  mechanical  equiva- 
lent in  7j"v  foot-pounds.  Again,  as  the  mean  daily  intonial  work  of  the 
body,  principally  performed  by  the  heart,  is,  according  to  Ilaughton's 
observations,  273,280  foot-pounds,  it  is  easy  to  calculate  the  additional 
work  imposed  upon  the  heart  by  tliesc  increased  temperatures.  Tliis 
'wouM  represent  an  actuality.  It  would  be  further  increased  were  we 
to  take  into  consideration  the  law  of  cooling,  that  is:  'Hhat  the  total 
amount  of  heat  given  out  by  a  heated  body  is  in  a  ratio  to  the  elevation 
of  temperature  above  tlie  temperature  of  equilibrium  towards  which  it 
tends."  All  these  conditions,  so  materiu.Ily  affecting  the  health  of  the 
sailor,  demand  amcliuration  in  a  very  great  degree.  It  is  believed  by  the 
writer  that  a  better  ventilation  of  the  engine-  and  fire-rooms  will  be  of 
benefit  to  those  working  under  such  high  artificial  temperatures.  The 
engineer*'s  force  in  our  naval  vessels  is  generally  divided  into  three  parts 
or  watches.  The  force  should  be  divided  into  four  part]?,  for  the  follow- 
ing re;Lsons,  wliieh  have  their  foundations  in  experiment  and  observa- 
tion: 

1st.  That  at  rest  the  increase  of  the  external  temperature  is  attended 
by  an  increase  in  the  body  temperature,  and  this  is  meohnniea)  work 
chiefly  imposed  upon  the  heart.  2d.  That  at  icor/c,  to  the  above  increase 
must  be  added  the  amount  of  bodily  work  perfonned.  ;3d.  That  as  the 
heart  is  a  muscle,  increased  movement  brings  it,  like  all  muscles,  under 
the  law  of  fatigue,  4th.  That  the  fatigue  of  the  heart  is  principally 
evidenced  by  functional  disturbance,  such  as  palpitation,  etc.,  and  it  is  a 
well-decided  pathological  law  that  **  long-continued  functional  disturbance 
produces  organic  lesion."  otii.  That  bodily  rest — physifilogical  rest,  in 
the  open  air,  is,  as  is  well  known  to  every  physician,  of  extreme  value  in 
all  affections  of  the  cardiac  viscus.  Gth.  That  every  degree  of  rise  in  the 
body  temperature  is  indicative  of  a  corresponding  decline  in  that  nervous 
control  which  regulates  the  functions  in  health.  Tlie  slowness  with  wfiicli 
the  heart  resumes  its  normal  action  after  exposure  to  high  temperatures 
is  evident  in  the  details  of  the  fire-room  experiment.  As  these  men  are 
enrolled  under  special  provisions,  they  should  not  be  called  upon  for  any 
duty  outside  their  vocation.  There  is  a  physiological,  and  consequently  a 
hygienic  necessity  for  this.  It  is  no  uncommon  thing  in  vessels  propelled 
by  sail  and  steam  to  have  all  the  engineer's  force,  not  on  watch,  engaged 
in  pulling  and  hauling  on  sheets  and  halyards  on  deck,  only  to  go  below 
and  take  up  their  work  in  the  engine-  and  firo-rootn  wlien  the  watch  is 
changed.  It  is  all  wrong,  no  matter  from  what  standpoint  it  may  be 
vieweiL  After  a  watch  they  should  not  be  disturbed  except  in  coses  of 
f^reat  emergency. 

Statistics  furnish  additional  evidence  in  regard  to  the  morbific  effects 
of  high  temperatures.     Thus,  on  a  scale  of  100,  for  the  lust  half  of  the 
year  1875,  there  were  admitted  to  the  sick  report  of  a  naval  vcsael: 
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Of  the  engineer's  force 150 

All  officers  and  others 94 

In  1876: 

Of  the  engineer's  force 1(H 

All  (»Hieers  and  others , ,   ICo 

In  1877: 

Of  the  engineer's  force IfiS 

All  officers  and  others 140 

The  first  six  months  of  the  cruise  were  sjxmt  in  sailing  and  steamiug 
to  the  station,  1870  was  spent  on  the  station,  and  1877  partly  on  the 
station  and  partly  iiL  sailing  and  steaming  home. 

Carbon  dioxide, — The  normal  amount  of  carbon  dioxide,  as  has  bcon 
observed,  is  4.15  volumes  in  10,000  of  air,  and  an  increase  to  six  volumes 
may  be  considered  as  the  limit  consistent  with  health.     The  quantity  of 
this  gas  existing  in  the  atmosphere  has  been  tnkon  under  certain  condi- 
tions as  the  measure  of  the  really  important  impurities  of  the  air,  and  a 
somewhat  extended  experimental  research  in  this  direction  by  the  writer 
leads  him  to  assert  with  Billings,  '*  that  it  is  about  the  only  available  test 
for  this  purpose."     According  to  Pettenkofer,  an  adult  male  at  rest  gives 
off  about  0.7  of  a  cubic  foot  of  dioxide  per  hour,  with  a  proportionate 
amount  of  organic  matter.     It  may  be  considered,  however,  to  be  about 
eight  cubic  inches  for  each  pound  of  body  weight,  or  O.G-f  cubic  feet 
per  hour,  according  to  more  accurate  observations.     From  the  numerous 
experiments  of  metlical  officers  of  the  navy,  made  under  official  regula- 
tion, the  amount  of  gaseou.s  impurity  of  the  air  on  our  national  vessels  is 
found   to  ex^ed   by  many  times  the  limit  assigned  as  consistent  with 
health.     The  amount  of  carbon   dioxide,  at  various  times  ou   board  of 
different  naval   vessels,  has  ranged  from   11. S  to  30.1  volumes  in  10,000 
of  air.     Now,  a  single  person  in  one  minute  of  time,  at  rt'M,  and  breath* 
ing   normally — /.  t*.,  !^0   respirations,   with    20   cubic   inches   of   air   per 
minute  for  each  inspiration — will  vitiate  50  cubic  feet  of  normal  air,  and 
it  requires  but  Utile  calculation  to  demonstrate  that  there  is  not  for  any 
one  instant  of  time  air  nornud  in  quality  on  the  lower  decks  of  our  national 
vessels.     This  matter  is  rendered  more  decidedly  evident,  when  it  is  con- 
sidered dyiuimicrtlly,  for  a  man  at  it^ork  exhales  more  COa  than  when  at 
rest.     Pettenkofer  and  Voit  found  that  a  man  weighing  GO  kilos  at  rest 
gave  off  91 1. o  gramm'?s  of  COa  in  '24  hours,  and  during  exertion  1584.!3 
grammes.     Edward  Smith  found  that  an  individual  during  sleep  exhaled 
about  19  grains  COa  every  hour,  and  when  he  walked  three  miles  an  hour 
the  amount  was  increased  to  100.f>  grains.    Scharling  says  that  about  one- 
fourth  less  COa  is  exhiiltvi  by  an  individual  when  asleep  than  when  awake. 
The  amount  exhaled  is  also  increased  by  moist  air  up  to  a  certain  degree 
and  diminished  by  an  inpreased  temperature.     The  a{>paratus  used  in  the 
naval  service  for  estimating  the  amount  of  carbon  dio.\ide  in  the  air  con- 
•ists  of  the  followins  articles: — 
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Tiro  plftM  jars,  cnbio  capocitj  marked  in  onbio  centinietreA. 

IndiA-rubber  abopperi,  aud  nheet  iadia*rabber  to  tic  over  neck  of  jars. 

GIam  mcftvore  ipradaaied  to  00  c.c 

One  fitohr's  burette,  00  cc,  graduated  Into  teBths. 

Olanroda. 

Qltum  bottle  of  one  litre  capacity. 

Bottle  coDtaining  papcn  of  crystallized  onalio  acid  of  S.35  gminmes  each. 

Bottle  contaiuing  litmiui  or  turmeric  paper. 

A  BOLaU  bellowB,  or,  in  its  absence,  a  Davidson's  syringe  may  be  osed. 

Lime-water  and  dtatiUed  water. 

Directions:  Pettenkofer's  method  is  to  be  followed.  For  those  not 
fumiliar  with  it  the  followiiij^  process,  extracted  from  M'ilson's  Hand- 
IkK>k  of  Ilyirieue,  is  recommended: 

The  anaiysts  dej>end8  on  the  relative  alkalinity  of  lime-water  before 
and  after  it  has  absorbed  the  carbonic  acid  in  tho  sample  of  air  examined. 
2.25  grammes  of  crystallized  oxalic  acid  are  dissolved  in  1  litre  of  distilled 
water;  1  c.c.  of  this  solution  exactly  neutralizes  1  milligrummo  of  limo, 
and  hence  the  amount  of  lime  in  a  given  quantity  of  Umc-wator  can  be 
determined  by  addin^r  the  sobition  of  oxalic  acid  until  the  point  of  neu- 
tralization is  reached.  The  amount  of  oxalic  acid  required  for  neutrali- 
zation expresses  the  alkalinity  of  the  lime-water.  If  the  alkalinity  of  the 
lime-water  be  known  before  and  after  it  has  absorbed  the  carbonic  acid 
in  the  air  contained  in  the  glass  jar,  the  diJTerenoe  will  give  in  milli- 
grammes the  amount  of  lime  which  1ms  united  with  the  carbonic  acid, 
and  the  amount  uf  the  latter  is  obtained  by  calculating  according  to  the 
atomic  weights. 

The  jar  should  be  perfectly  clean  and  dry.  The  air  to  be  examined 
is  forced  into  tho  jar  by  a  pair  of  bellows,  or  a  bellows-pump  may  be 
used.  In  either  case  the  nozzle  should  reach  the  bottom  of  the  jar. 
After  the  jar  has  been  filled,  (JO  c.c.  of  lime-water  arc  introduced,  the 
mouth  of  the  jar  closed  by  the  stopper,  and  the  stopper  secured  by  a 
tightly  fitting  india-rubber  cap.  Tho  jar  is  then  well  shaken  so  that  the 
lime-water  is  made  to  thoroughly  wash  the  contained  air,  and  afterwards 
It  is  left  to  stand  at  least  eight  hours  and  not  more  than  twenty-four; 
CO  c.c.  are  introduced  in  order  that  30  may  be  takpn  out  for  analysis. 
Thirty  cubic  centimetres  of  lime-water  are  poured  into  the  graduated 
^labs  and  its  alkalinity  detcnnined  by  the  tost-solutior*.  Then  30  c.c, 
»re  taken  from  the  jar  and  the  alkalinity  also  determined.  The  differ- 
enoe  is  doubled  to  account  for  30  c.c.  left  in  the  jar;  and  the  product 
gives  the  amount  of  lime  which  has  rombinr-d  with  tliR  carbonic  acid. 
The  amount  of  the  latter  is  obtairiiMl  hy  converting  woin^ht  into  volume 
according  to  the  atomic  weights,  and  in  one  sum  by  tlio  factor  .3r*748  +  . 

The  following  rule  will  simplify  the  calculation  :  Midiiply  the  differ- 
ence between  the  alkalinity  of  the  lime-water,  before  and  after  it  has  been 
pUced  in  the  jar,  by  705  and  divide  this  sum  by  the  number  of  cubic  cen- 
timetre* in  tho  jar,  minus  GO.  The  result  will  be  the  ratio  of  carbonic 
acid  per  1,000  volumes, 

A  correction  must  l>e  made  fur  teiii|H'rature,  according  as  it  is  above 
Vol.  11.— 13 
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or  below  the  standard  of  62®  Fahrenheit.  As  the  coefficient  of  expan- 
sion of  air  is  .00*^0301  for  every  degree  of  Fahrenheit,  the  rule  for  correc- 
tioQ  may  be  stated  with  suflScient  accuracy  thus;  For  every  o°  Fahrenheit 
above  62^  add  I  per  cent,  to  the  amount  of  carbonic  acid  calculated  as 
above,  and  deduct  the  same  percentage  f')r  every  5**  below  6'^^. 
The  formula  for  the  correction  for  pressure  is  as  follows; 

30  :  observed  height  of  barom.  :  :  capacity  :  a. 

The  result  expressed  by  2  h  substituted  for  the  actual  capacity  of  the 
jar  in  the  calculation  for  carbonic  acid. 

Ort/ani'c  miUter. — The  amount  of  organic  matter,  the  most  important 
of  the  aerial  impurities  given  off  from  the  skin  and  lungs,  has  never  been 
accurately  determined,  and  its  correct  estimation  is  still  a  desideratum. 
It  is  known  to  be  made  up  of  epithelial  scales,  fatty  matters,  etc.,  from 
the  skin,  and  organic  matter  in  the  form  of  vapor  from  the  lungs.  The 
organic  matter  from  the  lungs  blackens  sulphuric  acid,  decolorizes  &  solu- 
tion of  potassium  permanganate,  reduces  a  mixture  of  potassium  bichro- 
mate and  sulphuric  acid,  gives  a  reddish  black  color  to  a  solution  of  silver 
nitrate,  and  renders  water  offensive  after  standing.  It  is  decomposed  by 
caustic  lime  in  the  presence  of  sunlight,  and  yields  ammonia.  The  ob- 
servations of  the  writer  lead  him  to  believe  that  it  is  in  combination  with 
the  watery  vapor  existing  in  the  air,  for  with  the  increase  of  the  latter 
the  organic  matter  appears  to  he  increased.  It  is  not  a  gas,  but  is  molec- 
ular in  its  constitution.  It  is  absorbed  by  woollen  fabrics  and  collects  in 
the  damp  on  walls.  Color  influences  its  absorption,  black  absorbing  the 
most,  and  blue  the  next  largest  amount.  No  absolutely  trustworthv 
method  of  estimating  quantitatively  th*^  amount  of  organic  matter,  cither 
ill  air  or  water,  has,  in  the  opinion  of  the  writer,  yet  been  devised.  AH 
the  methods  so  far  presented  fur  the  use  of  working  sanitary  obsen*ers 
are  based  upon  the  estimation  (by  the  Nessler  solution)  of  the  free  am- 
monia anil  oC  the  albuminoid  ammonia  resulting  from  the  destructive  de- 
composition of  tlio  organic  matter.  The  writer  has  also  to  state  that, 
from  an  cxporionce  of  some  years  with  Nessler'a  solution,  he  doubts  the 
accuracy  of  any  quantitative  estimation  of  organic  matter  based  ujKjn  this 
method.  Its  extreme  sensitiveiiess,  as  well  as  its  dependency  upon  the 
varying  estimate  of  the  shades  of  color,  renders  it  at  all  times  question- 
able. It  appears  from  the  observations  of  Dr.  C.  B.  Fox  (1878)  upon 
this  method,  that  the  experimental  error  is  increased  even  by  washing  the 
aeoessary  apparatus  with  diijtilled  water,  and  he  has  an  average  error  for 
bit  own  laboratory.  This  alone  hrings  this  test  into  uncertainty.  At  the 
pivAent  time—and  the  writer  expresses  the  opinion  of  a  number  of  chemi- 
al  friends  as  well  as  his  own— the  Nessler  test  is  worthless  for  quautita- 
\\%t  estimations.  For  qualitative  examinations  of  organic  mattcri  the 
•AinMiie  delicacy  of  the  test  renders  it  invaluable. 

Jfui^ure, — **  A  damp  i*liip  is  an  unhealthy  ship.'*  The  universal  ob- 
Servmtion  of  medical  officers  of  all  services  for  over  a  contur)-  has  rendered 
tfe  ftbOW  statement  axlomtitic.     Vet  in  an  experience  of  twent y-Hve  years 
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the  writer  cannot  recall,  either  from  memory  or  from  memoranda,  a  dry 
ship.  Air  is  dry  or  moist,  not  in  proportion  to  the  amount  of  water  which 
it  contains,  but  according  as  it  is  more  or  less  removed  from  saturation. 
This  degree  of  saturation  is  expressed  by  the  term  relative  kfnuidity^  and 
pia  usually  represented  numerically — yaturatinti  heinir  taken  as  100.  Ac- 
cording to  Levy,  the  average  ntinnal  relative  luiniidity  of  the  air  is  7v, 
The  capacity  of  air  for  moisture  depends  upon  the  temperature,  as  has 
been  previously  mentioned.  The  observations  of  the  writer  upon  the 
relative  humidity  of  the  air  of  naval  vessels  commenced  in  1855,  and  were 
abruptly  and  arbitrarily  terminated,  through  ignorance,  by  order  during 
liis  last  cruise  on  the  Asiatic  station.  On  an  average  the  air  of  the  lower 
Occks  is  always  of  a  greater  relative  humidity  than  that  of  the  spar-deck 
or  cipen  air.  This  is  an  unavoidable  result  wliun  it  is  considered  that  the 
routine  of  naval  vessels  directs  either  scrubbing,  washing,  clairiping,  wip- 
ing-up,  or  holystoning  of  the  decks  every  day  in  the  week.  This  constant 
wetting  is  nowo.stciisibly  left  to  the  discretion  of  the  commanding  ofRcer, 
hut  was  formerly  left  to  the  caprice  or  opinion  of  some  subordinute  or 
■|H'tty  officer,  who  ]\aA  fallrrt  heir  to  this  legacy  of  Von  Troinp,  of  wpt 
"decks,  but  who  had  not  the  gallant  old  Hollander's  excuse  for  making  the 
vessel  as  much  as  possible  tike  his  home  with  its  dikes. 

From  the  skin  and  lungs  of  a  person  at  rest  thero  is  exhaled,  in  the 
!^  hours,  from  20  to  30  ounces  of  water.  To  maintain  this  amount  of 
water  iu  a  state  of  vapor  requires  about  211  c,  feet  per  hour,  at  the  ordi- 
nary temperatures  and  pressure.  This  necessary  amount  is  modified 
by  the  temperature  and  the  hygrometric  condition  of  the  air.  At  work, 
about  ^%  ounces  are  given  off,  or  about  l,2i0  grains  per  hour. 

Lohmann's  observations  demonstrate  t[mt  tlm  weiglit  of  carbonic  acid 
exereted  is  increased  in  a  moist  atmnsphore,  and  that  the  effect  of  a  high 
temperature  is  to  diminish  the  exhalation  of  VO^  from  the  lungs.  Now, 
the  influence  of  moisture  is  so  great  thnt,  at  high  temperatures,  it  neutral- 
izes the  effect  of  such  temperature  in  diminishing  the  elimination  of  car- 
bon dioaide.  Again,  as  a  general  rule,  the  expired  air  is  satunitcd  with 
moisture,  so  that  when  the  temperature  of  the  air  comes  to  be  the  same  as 
that  of  the  body,  and  saturated,  no  exhalation  of  aqueous  vapor  from  the 
skin  or  lungs  is  possible,  and  consequently  there  is  retained  williin  the 
bod}'  this  water  and  the  excrementitious  matters  which  they  eliininale. 
It  is  evident  that  life  cannot  bo  prolonged  in  such  an  air  at  a  temperature 
between  i>0°  and  100°  F,  Jt  is  also  evident  that  the  nonnal  exhalritions 
are  more  than  sufficient  to  render  the  air  in  (ho  cubic  space  allotted  to  each 
person  on  board  ship  saturated,  without  having  recourse  to  any  artiiicial 
means.  Few  constitutions  c^n  or  do  resist  the  evil  effects  of  constant 
dampness,  and  it  is  not  at  all  a  matter  of  surprise  that  the  average  dura- 
tion of  the  life  of  a  sailor  has  been  given  as  twelve  years,  and  that  about 
17,000  of  our  seamefi  die  or  are  physically  disabh^d  i-very  year.  Tht; 
wonder  is  that  the  rate  ib  ao  low  under  such  physical  surroundings.  The 
natural  hutnidity  of  the  air  at  sea  on  board  ship  should  never  be  supple- 
mented by  arti.lci^J  means  to  render  it  saturated. 
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ForthoBO  who  may  deairo  some  fywtUta  forguidanco  in  tl»e«eTOfcti«rs, 
it  may  be  stated  that  a  relative  humidity  should  not  vary  much  from  70 
to  7">.  The  difference  between  the  wet  nnJ  dry  bulb  thermometers  should 
not  ho  l(,'ss  than  3°  or -i*^  F.  Briggs,  thf  best  authority  on  atmosjibenc 
moisture,  asstgtis  70**  as  the  relative  humidity  best  consistent  with  heaJth. 
Tho  air  over  the  ocean  has  always  a  greater  decree  of  relative  humidity 
than  over  the  land,  and  varies  slig-htly  in  summer  and  winter,  Tho 
range  has  been  determined  to  bo  from  TO  to  75  (saturation  =  KHl).  The 
less  also  the  cubic  air  space  per  man,  tho  greater  i>ooomcs  tho  relative  hu- 
midity of  the  air.  The  point  of  comfort  of  the  external  temperature  has 
been  variously  assigTto<l,  hut  tho  range  is  from  58*  to  08"  F. 

All  medical  officers  are  agreed  uj>on  the  discase-prfKlucing  effects  of 
humidity.  Fox  «ay8  that,  with  a  temperature  of  80**  F.,  air  of  excessive 
liumidity  becomes  injurious.  Blane  stntrs:  "We  may,  therefore,  con- 
sider it  as  an  ascertained  truth  of  the  utmost  importance,  that  moisture, 
whetlnjr  adhering  to  clothes  or  to  the  sides  and  decks  of  shi]»s,  or  floating 
in  Ihc  air,  is  perTiicioutj  to  health,  and  that  one  of  tho  principal  meuns  of 
prc5er\*ing  health  consists  in  obviating  it;"  and  further  observes  that 
"the  decks  should  not  be  washed  so  often  when  the  weather  is  moist 
as  when  it  is  fair,  as  it  will  Iw  more  difficult  to  dry  them,  and  more  hunn 
may  arise  from  tho  moisture  tlian  benefit  fmm  the  cleanness."  TurnbuU 
says:  "Moisture  acting  more  powerfully  than  any  other  cause  in  the  pro- 
duction of  disease,  as  well  as  in  the  propagation  of  it,  our  first  care  was 
to  endeavor  to  remove  all  humidity  and  foulness  of  the  air."  In  170'^ 
CMark,  in  writing  upon  the  diseases  of  long  voyages,  remarks:  "The  dis- 
eases occasioned  at  sea  by  heat  united  with  moisture  are  fevers  and 
fluxes;"  and,  when  treating  of  the  means  of  obviating  the  ill  effects  of 
heat,  coldness,  and  moisture,  ho  recommends,  in  the  conclusion  of  his 
article,  "  to  dry  up  all  moisture  by  placing  stoves  in  various  parts  between 
decks.'*  Welch,  assistant  professor  of  pathology  at  Ni?tley,  iu  the  Alex- 
ander prize  essay,  says:  "Tho  m&iu  deleterious  property  of  the  general 
atmosphere  is  moisture."  Again,  speaking  of  the  excess  of  watefy  vapor 
in  the  air:  *' According  as  it  approaches  saturation,  it  (i.  ^.,  the  air)  tends 
to  im|>ede  tho  exhalation  from  the  lungs  and  favors  congestion.  Beyond 
this,  also,  the  intimate  connection  between  organic  matter  and  hygro- 
metric  bodies  must  not  bo  forgotten," 

Simon,  speaking  of  filth  ferments,  states  that  "they  show  no  power 
of  difTusion  in  dry  air,  but  as  moisture  is  their  normal  medium,  currents 
of  humid  air  can  doubtless  lift  iliem  in  their  full  eflTectivenesB."  C.  B. 
Fox  remarks  in  the  last  edition  of  his  book  (1S78)  as  follows:  "Aqueous 
vapor  possesses  a  powerful  affinity  for  organic  matter,  and  serves  both  to 
preiserve  and  diffuse  it."  Again:  "An  excess  of  aqueous  vapor  has  not 
only  a  depressing  effect  upon  the  nervous  system,  but  it  interferes  with 
the  pulmonary  and  cutaneous  exhalations."  "  Humidity,"  says  Pringle, 
"  is  one  of  the  most  frequent  causes  of  the  derangement  of  health.**  Fons- 
sagrives,  tho  authority  on  naval  hygiene,  asserts  that  "a  damp  ship  is  an 
unhealthy  ship."    The  researches  of  Rouppe,  Korauden,  R&oul,  Uoarel- 
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Ronci^re,  and  others  all  tend  to  exhibit  the  disease-producing  inQuenco 
of  this  aOnal  condition,  Wagner,  in  his  Manual  of  General  Pathology, 
thus  alludes  to  the  moisture  of  the  air:  "  Warm  and  damp  air  most  im- 
pedes the  radiation  of  heat  from  the  body  through  the  skin  and  hitigs, 
causes  exhaustion  of  the  muscular  and  nnrvous  systems,  restrains  respira- 
tion, diminishes  the  appetite,  impairs  tlie  digestion,  and  increases  the  per- 
spiration." Sir  Alexander  Armstrong,  the  present  head  of  the  medical 
department  of  the  English  Navy,  sjiys:  "There  can  bo  no  more  fertile 
source  of  disease  among  seamen,  or  indeed  other  persons,  than  the  con- 
stant inhalation  of  a  moist  atmosphere,  wliether  sW^^ping  or  waking;  but 
particularly  is  this  inlluence  injurious  when  the  moisture  exists  betweeu 
tt  ship's  decks,  where  it  may  be  at  the  same  time  more  or  less  impure,  and 

t  or  c<*ld,  acconling  to  circumstanees."   Trotter  remarks,  in  his  Medicina 

autica  :  "The  nature  of  cleanliness  is  often  misunderstood,  und  I  know 
of  nothing  of  that  kind  which  is  so  much  mistaken  as  the  too  frequent 
and  indist-roel  drenching  the  decks,  and  more  oapt-cially  those  where  people 
sle<'p,  with  water.  By  this  means  1  liuve  known  dreadful  sickness  intro- 
iittcffl^  and  I  have  known  it  removed  by  a  contrary  |iracliro.  It  would 
be  deemed  extravagant  to  advance  an  opinion  that  the  decks  should  never 
he  washed,  but  I  feel  no  reluctance  in  making  a  direct  assertion  that  it 
were  far  better  that  they  sliould  not  be  washed  at  all  than  with  that  want 
of  discretion  and  prt-'caution  wliiL-h  so  generally  prevails.  It  has  caused 
the  death  of  thousands/*  Cruy,  W.  A.,  speaking  of  vessels  like  the  "  Cen- 
turion "and  others  of  that  date,  describes  them  as  "damp,  filthy,  and  ill- 
ventilated/^  and  the  history  of  tlie  cruise  of  tiio  ''Centurion  "  reads  to-day 
like  a  romance.  *'  In  nine  months  her  crew  of  500  was  reduced  to  21i," 
etc,  from  cold,  damp,  und  scurvy.  Tlio  health  histories,  however,  of  such 
vessels,  as  the  "  St.  Jean  d'Acre,*"  "  Neptune,"  **  Caledonian,"  "  London," 
*•  Kenown,**  "I31ack  Prince,"  and  others  in  the  English  navy,  and  of  some 
of  our  own,  reveal  the  extent  of  this  nuisance  in  deteriorating  the  health 
of  the  crews. 

Damp  heat  between  decks  aggravates  yellow  fever  and  is  the  great 

ose  of  disease  in  the  West  Indies,  and  it  is  an  essential  factor  in  the 
i)ru«]uction  of  all  the  miasiuata.  Amidst  the  diseases  induced  and  ag- 
gravated by  excessive  humidity  centrally  stand  those  of  the  pulmonary 
organs,  with  phthisis  and  other  wasting  diseases  of  these  tissues,  and 
ATOond  them  scurvy,  rheumatism  and  its  associated  cardiac  trouble,  ab- 
felons,  boils,  and  diseases  of  the  subcutaneous  cellular  system  arc 
ped.     As  to  its  bearing  the  relation  of  causation  to  wasting  lung 

seues  or  phthisis  and  scrofula,  Alison,  Baudeloctjue,  Hansomc,  MaeCor- 
mais,  Carmichacl,  Bowditch,  Buchanan,  and  others  all  bear  testimony  to 
vitiated  and  moist  air  as  being  the  most  important  factor  in  their  pro- 
duction. 

As  has  l>eon  stated,  the  cause  of  this  excessive  humidity  on  shipboard 
is  the  alnuflt  daily  wetting  of  the  decks,  and  it  would  seem  natural  that 
the  arrest  of  th  s  should  he  within  the  range  of  preventive  medicine.  The 
writer  believes  that  the  wettin^r  of  decks  should  not  be  left  to  the  disore- 
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tioa  of  aoy  officer.  Dryneu  uid  fresh  ftir  are  M  mooh'  nutttam  lor  ih« 
considettttion  of  the  legiaUtor  u  the  food,  clothing,  watery  eta,  of  the 
sailor.  It  la  knovm  to  bo  the  most  powerful  of  the  disease-prodaciiig 
environments  of  the  seaman.  Prevent  the  cause,  and  disease  is  prevented. 
In  the  iangfuage  of  an  able  medical  jurist,  "Preventable  mortaUty  is 
criminal  mortality,  and  so  preventable  sickness  is  criminal  siokneas.'* 

Contrast,  on  the  other  hand,  the  records  of  dry  ships— few  in  number, 
for  this  evil  of  dampness  is  widespread  in  all  navies— and  nark  the  evi- 
dent result  of  the  inspection.  Collingwood's  flag-ship,  with  a  orow  of 
800  men,  kept  the  seas  for  more  than  a  year  and  a  half  with  never  more 
than  six  on  her  sick-list.  This  low  rate  was  secured  by  attention  to 
dryness,  ventilation,  and  a  general  care  of  the  crew.  Admiral  Foote 
diminished  the  large  sick-lists  of  the  "  Vamna."  caused  by  exoessire  let- 
ting of  the  decks,  by  abating  the  nuisance.  Medical  Director  MaxwelFs 
sug^stions,  which  were  carried  out,  saved  the  orew  of  the  *'  Powhatan." 
in  China,  under  like  oiroumstanoes.  Admiral  Boggs,  when  oommandiDg 
the  mail  steamer  running  from  New  York  to  AspinvnUl,  escaped  malarial 
poisoninii^  by  keeping  his  cabin  dry.  Sir  Gilbert  Blana  very  eariy 
suggested  that  cleaultness  and  dryness  were  of  importance  in  preserving 
the  health  of  seamen.  Trotter,  when  physician  to  the  fleet  ci  Lord 
Howe,  rendered  that  fleet  effective  by  his  attention  to  dryness  of  the 
vessels,  midst  other  sanitary  measures.  To  use  the  words  of  Guy,  *'  ho 
helped  to  organise  victory  "  by  placing  in  the  hands  of  his  gallant  chief 
the  living  material  of  the  fleet  in  a  state  of  first-rate  efficiency.  Tho 
record  of  Captain  Murray,  R.X.,  of  H.  B.  M.*s  "Valorous,"  exhibits  tho 
value  of  dryness  on  board  ships  beyond  cavil  or  doubt:  "That  when,  on 
his  arrival  in  England,  in  1823,  after  two  years'  service  amid  the  icebergs 
of    I^brador,  tho   ship   was   ordered  to   sail    immediately    for  the  West 

Indies, ho  proccedcdto  hisstation  with  screw  of  150  men;  visited 

almost  every  island  in  the  West  Indies  and  many  of  the  ports  in  the  Gulf 
of  .Mexico;  and,  notwithstanding  tho  sudden  transition  from  extreme 
climates,  returned  to  England  without  the  loss  of  a  single  man."  Ho  also 
adds  *'  that  every  precaution  was  used,  by  lighting  stoves  between  decks 
and  scrubbing  with  hot  sand,  to  insure  tho  most  thorough  dryness.  When 
in  command  of  tiie  *  Recruit '  gun-brig,  which  lay  about  nine  miles  from 
Vera  Cruz,  the  same  means  pn^servcd  tho  health  of  tho  crew  when  other 
shi]j3  of  war  anchored  around  him  lost  from  twenty  to  flfty  men  each; 
and  although  constant  communication  was  maintained  between  the  '  Re- 
cruit* and  the  other  vessels,  and  all  were  exposed  to  the  same  external 
disease,  no  case  of  sickness  occurred  on  board  the  '  Recruit,'" 

There  is  but  ont}  remedy  for  this  excessive  humidity  of  the  air  on  the 
decks — Dryness  of  the  Ship, 

Tho  amount  of  watery  vapor  in  the  air  is  usually  determined  by  the 
wet-  and  dry-bulb  thormomotors.  When  the  readings  of  both  thermom- 
eters are  alike  the  air  is  saturated  with  moisture.  Unless  the  air  is 
saturated,  the  wet-bulb  temperature  is  always  above  the  dew-point,  but  is 
below  the  dry-bulb  temperature.     All  works  on  meteorology  contain  tho 
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tables  necessary  to  the  determination  of  those  conditions  which  are  depend- 
ent upon  the  indications  of  the  wet-  and  dry-bulb  thermometers. 

Ventilation. — The  statutes  cite  that  every  vessel  "  carrying  100  or  more 
passengers  shall  have  two  ventilators  for  each  apartment  occupied  by  such 
passengers,  one  forward  and  one  aft;  such  ventilators  to  have  capacity  pro- 
portional to  the  size  of  the  apartments.  If  for  iJOO  passengers,  such  capacity 
to  be  equal  to  a  tube  1:4  inches  in  diameter,  and  in  proportion  for  larger  or 
smaller  apartments.  To  rise  fuur  feet  six  inches  above  the  upper  deck. 
If  other  means  to  equally  well  ventilate  are  on  board,  this  is  to  bo  con- 
sidered as  complying  with  provisions  of  the  statute,''  The  essentiftl  object 
of  all  ventilation  is  the  maintenance  of  the  air,  which  tills  the  allotted 
cubic  space,  at  such  a  degree  of  purity  as  to  keep  it  free  {^m  danger  to 
the  health  of  those  who  fiahitually  breathe  it.  \ow,  thff  limit  of  tlin 
degree  of  the  impurity  of  tho  air,  as  dctermitied  by  the  amount  of  CO., 
has  been  demonstrated,  and  it  has  been  shown  that  tn  vessels  this  amount 
U  frequently  doubled,  and  in  some  instances  exceeds  the  limit  by  six 
times  its  range.  It  has  also  been  demonstrated  tliat  the  air  of  vessels 
generally  approaches  the  limit  of  its  saturation  by  aqueous  vopor  from  the 
wetting  of  the  decks,  and  that  when  these  conditions  appear,  organic 
matter — the  animal  poison  of  the  air — is  also  increased.  In  view  of  the 
fart  that  the  lungs  can  only  fulfil  their  function  with  regard  to  tlu*  bltHul 
when  they  receive  a  full  supply  <.if  pure  air,  one  would  think  that  the 
ventilation  of  ships  would  long  ago  have  been  an  aonomplisheJ  fact.  Yet 
to-day,  as  a  rulo,  they  are  about  as  mufth  ventilated  as  an  uncorked  bottle. 
The  **  windsail  "  is  the  usual  means  by  which  air  is  expected  to  be  delivered 
to  the  lower  <iorks;  but,  as  this  cnntrivaiu*e  rnquires  constant  supervision 
and  is  considere<l  to  bo  of  very  little  importance,  it  receives  a  very  small 
amount  of  attention,  and  is  even  looked  upon  in  some  instances  as  a 
source  of  annoyance.  Since  the  time  of  Sutton  there  have  been  in  thn 
navftj  service  many  men  of  the  minute  mental  calibre  of  Sir  John  Duck- 
worth, ready  to  resist  any  attempt  to  improve  the  non-vcntiliition  of  ves- 
sels. Various  methods  have  been  proposed,  since  that  obstinate  brewer's 
time,  for  the  free  supply  of  fresh  air  to  ships,  among  which  may  bo  men- 
tioned those  of  Edmund,  MacDfUJald,  Baker,  NVillianis,  Wittig,  Keraudcn, 
Villiera,  Dccanto,  Napier,  the  ^' ship^s  lungs"  of  Hales,  Simoirij  b('ll(t\vs, 
Brindejonc's  fan,  Do  SauglicKs  wheel,  the  automatic  system  of  Thiers  and 
Roddy,  etc.,  etc.  The  writer  believes  in  the  system  of  extraction,  by 
means  of  which  the  air  is  taken  out  of  the  vohspI,  and  he  is  not  aware  of 
any  better  plan,  for  its  .Muiplioity,  perfonnance  of  nil  tfnat  is  required  of 
it,  compactness,  convenience,  and  general  utility,  than  that  known  ns  the 
modified  Napierian  system.  By  this  method  every  enclosed  apartment 
can  bo  ventilated  thoroughly.  Its  essentials  arc  a  reversible  blowing-fan, 
which  serves  to  exhaust  the  uir  from  a  shaft  liaviug  connections  with 
tiVftry  space  in  the  vessel.  The  revolution  of  such  a  fan  at  once  ehanges 
any  column  of  air  from  a  static  to  a  dynamic  condition.  Starting  with 
the  fart  previously  stated,  that  the  essential  object  of  all  ventilation  is 
the  maintenance  of  the  air  in  the  givou  air-space  at  a  normal  degree  of 
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purity,  the  writer  abuidona  at  oooe,  fat  WMob^  all  ealeolatiom  for  the 
determination  of  the  allowaooe  per  hour  of  air  neoaMaiy  to  fulfil  tbeae 
oonditiona,  belieTiog  that  auoh  a  degree  of  parity  eao  only  be  aeoored  in 
■och  small  tpaoea  by  an  unlimited  aupf^y  of  pore  freah  air,  and  that  the 
meana  for  seouring  auoh  anpply  ia  a  meohanioal  problem  more  readily 
aolved  for  vetaeb  than  for  dwellioga 

Di*if\fection,—'Th»  air  ia  the  beat  of  diainfectanti,  but  ita  action  in 
deatroylng  certain  of  the  mt^ecular  organic  matters  by  wliioh  some  dis- 
eases arc  disseminated,  demanda  time.  We  poseeas,  howerer,  a  claas  of 
substances  which  are  capable  of  destroying,  in  a  greater  or  leaser  degree, 
more  rapidly  these  organic  matters.  These  agents  may  be  said  to  act  iu 
two  ways:  Istg^y  a  process  of  rapid  oxidation,  which  destroya  the  molecular 
constitution  W  the  oi^nic  matter;  and,  !2d,  by  arresting  any  change  in 
the  original  composition  of  this  organized  materiaL  The  first  named  are 
dUinfecUmU  proper;  the  second  are  known  as  aiUisq4ie$, 

Amongst  the  disinfectants,  chlorine  is  the  first  and  moat  powerful  of 
the  agents  used  to  destroy  all  organic  matter  prone  to  decay.  It  can 
readily  be  generated  by  placing  equal  parts  of  chloride  of  sodium  and  per- 
oxide of  manganese,  mixed  with  water  in  a  basin,  and  adding  an  equal 
quantity  of  sulphuric  acid,  or  by  adding  hydrochloric  add  to  the  peroxide 
of  min;i^nese  in  about  the  proportion  of  1  lb.  of  the  add  to  ^  lb.  of  the 
oxide  of  manganese.  On  steamers,  where  the  red  oxide  of  lead  is  used 
for  securing  joints,  the  "  red  lead  "  may  bo  substituted  for  the  oxide  of 
manganese. 

The  evolution  of  nUrogen  dioxide  by  the  reaction  of  nitric  acid  on 
copper  clippings,  which,  by  its  affinity  for  the  oxygen  of  the  air,  becomes 
converted  into  nitrogen  tetroxide,  gives  in  this  latter  agent  a  very  ener- 
getic disinfectant,  which  is  considered  to  be  the  best  adapted  of  all  disin- 
fectants for  use  durinj^  yellow  fever.  It  may  bo  evolved  by  heating  1  ot 
of  copper  clippings  with  about  4  oz.  of  dilute  nitric  acid.  The  yield  from . 
tlicsn  quantities  is  about  421  cubic  inches  of  the  gas. 

Sulphur  also  is  used  as  a  disinfectant,  and  is  best  used  placed  upon 
well-ignited  coals.  The  resulting  sulphurous  aci<I  is  a  powerful  reducing 
agent.  Its  action  is  directly  the  opposite  of  that  of  chlorine,  for  whilst 
chlorine  exhibits  a  strong  aOlinity  for  hydrogen,  sulphurous  acid  has  a 
Mtronir  affinity  for  oxygen,  and  as  hydrogen  and  oxygen  in  the  propor- 
tions to  form  water  are  essential  to  the  molecular  constitution  of  organ- 
ized matter,  tlu^sc  agents  act  by  their  affinity  for  those  substances. 

The  so-iiamtid  Morule  of  lime  is  efficient  from  the  chlorine  which  it 
slowly  evolves  in  the  air.  On  shipboard  its  elimination  may  be  accelcr- 
atftd  by  the  use  of  acids;  the  vinegar  from  a  pickle-cask  can  be  used. 
Wlutti  iK^cessary,  it  is  a  useful  addition  to  th6  ordinary  whitewash  used 
on  shipboard,  in  quantities  readily  perceptible  to  the  sense  of  smell. 

titrate  of  lead  is  said  to  be  a  most  efficient  disinfectant  in  bilgy  ships. 
The  ammonium  sulphide  sets  free  the  nitric  acid,  which  in  turn  fixes  the 
ammonia  ;  the  lead  sulphide  which  results  being  insoluble,  remains. 

Sn^phiitc  of  iron,  the  ordinary  commercial  copperas,  acts  very  much  in 
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the  same  manTier.  It  is  a  clieap  and  efficient  disinfectant.  As  l)ie  as)ics 
from  coals  contain  sulphate  of  iron,  the  washings  from  them  might 
be  utilized  in  ca«e  of  emergency. 

Heat  and  cold  are  the  natural  disinfectants  and  ontiaoptics.  It  is 
knovni  that  a  great  number  of  septic  organii;  sulmtances  may  bo  preserved 
indefttiitely  at  or  i)cl[iw  the  freezing-point,  but  with  an  elevation  of  tem- 
perature their  liability  to  undergo  change  is  renewed.  As  an  instance  of 
the  long-continued  "vitality"  of  septic  organized  matter,  the  writer 
refere  to  the  case  of  the  U.  S.  S.  "Susquehanna/'  in  1858.  Extreme  dry 
heat  destroys  organic  matter.  A  dry  temperature  of  140°  is  known  to 
render  vaccine  matter  inert,  A  dry  heat  of  *ZoO°  F.  is  tho  best  method  of 
disinfecting  clotliing  and  woollen  fabrics,  for  at  that  teinpenUuro  it  de- 
stroys the  SL'jitic  power  of  organic  matter,  but  does  not  injure  tlie 
textures.  A  boiling  wuak  solution  of  zinc  sulphate  should  be  used  in  the 
disinfection  of  soiled  clothing  that  it  may  be  necessary  to  preserve. 

Impure  curbulic  acid,  with  phenyl,  crcsyl,  and  other  bodies  of  the 
series,  is  a  good  antiseptic.  In  fact,  all  of  those  substances  mentioned  as 
disinfectauts  and  antiseptics  are  only  supplementary  agents  to  cleanliness 
and  air. 
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SECTION  IV. 


WATBB. 


Water  is  one  of  the  essential  conditions  of  life.  It  constitutes  from 
two-thirds  to  three-fourths  of  tlie  body.  The  daily  quantity  of  it  neces- 
sary for  the  normal  performance  of  tho  functions  depends  upon  the 
Amount  discharged  from  the  body,  estimated  usually  at  from  4^  to  5 
pounds  per  person,  but  subject  to  numerous  variations.  This  amount, 
equal  to  from  72  to  tSO  fluid  uunt-'cs,  must  of  necessity  be  returnfd  to  the 
economy,  and  is  so  restored  by  <irink  or  the  water  of  foods.  The  allow- 
ance of  water  in  the  naval  service  is  one  gallon  for  each  i>erson  daily;  for 
each  passenger  and  sailor  in  the  merchant  marine  the  statute  provides 
three  quarts  per  diem.  In  steamers  provided  with  a  distilling  and  con- 
densing apparatus  for  the  purpose  of  funiishing  potablu  water,  the  nllow- 
ance  is,  for  drinking-  piirposes,  unlimited. 

Water  is  usually  carried  on  shipboard  in  large  iron  tanks  of  from  400 
to  GW  and  more  gallons  capacity.  It  was  formerly  the  practice  to  lime 
or  whitewash  the  inside  of  t»ach  water-tank,  as  it  became  empty,  before 
refilling.  This  practice,  so  far  as  I  am  aware,  has  gone  out  of  fashion. 
It  should  never  be  permitted.  It  has  been  observed  by  Medlock,  that 
water  containing  organic  matter,  after  passing  through  iron  pipes,  has 
the  organic  matter  materially  diminished.  The  action  of  the  metal  is  an 
oxidizing  one,  converting  the  nitrogen  in  the  organic  matter  into  nitrous 
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acid,  and  in  this  manner  breaking  up  the  aiBnitics  of  the  carbon,  liydro 
^n,  and  oxygen.  The  same  observer  remarks  that,  by  allowing  water  toM 
remain  in  contact  with  a  coil  of  iron  wire  for  twelve  hours,  all  traces  of 
organic  matter  arc  removed,  or  it  is  converted  from  a  soluble  into  an  in- 
soluble state,  and  in  this  condition  is  capable  of  bein^  removed  by  ordi- 
nary Bltration.  In  vessels  without  distilling  apparatus  it  becomes  neces- 
sary to  fill  up  the  tanks  with  water  from  shore.  In  every  case  the  sources 
of  this  supply  should  be  investigated,  and  the  water  examined  for  organic 
or  inorganic  impurities.  In  the  nuval  service  this  examination  is  limited 
to  organic  niatter,  chlorides,  lime,  and  hardness. 

The  tests  for  organic  matters  are  the  potassium  permanganate,  chloride 
of  gold,  and  the  Nessler  test.  Of  the  latter  test  the  writer  has  already 
given  his  opinion  as  to  its  value  for  quantitative  estimation.  The  of  potas- 
sium pcrmaiiganato  test  fails  to  demonstrate  the  presence  of  the  fatty 
substances,  urea,  rreatin,  sugar,  gelatine,  hippuric  acid,  and  starch.  The 
chloride  of  gohi,  when  boile<l  with  neutral  or  faintly  acid  waters  free 
fr*im  nitrites,  gives  a  color  and  precipitate,  if  organic  matter  is  present, 
varying,  according  to  the  quantity  of  oxidizablc  matter,  from  a  rosy  pink 
to  violet,  olive-colored,  or  a  dark  olive  nr  black  precipitate. 

If  the  chlorides  are  present  in  any  decided  quantity,  their  presence, 
other  things  consiilered,  furnishes  go<>d  evidence  of  contamination  from 
the  liquid  excreta  of  men  and  animals.  The  quantitative  estimation  of 
the  chlorides  is  readily  made  by  treating  a  known  quantity  of  the  water 
to  be  examineil,  to  which  has  been  added  a  few  dro{>a  of  a  solution  of 
neutral  potassium  chromate,  by  a  standard  solution  of  nitrate  of  silver 
until  a  permanent  red  tint  appears. 

Lime  is  recognized  by  testing  with  a  solution  of  oxalate  of  ammonia. 

Hardness  is  determined  by  Clark''s  soap-test. 

A  rough  niethoil  of  testing  is  to  evaporate  to  dryness  a  quantity  of 
ordinary  potable  water  in  a  spoon  over  a  spirit-lamp,  and  in  another  spoon 
the  same  quantity  of  the  water  to  bo  examined,  and  then  to  compare  the 
residues.  Both  spoons  should  next  be  heated  to  redness,  and  the  degree 
of  charring  of  the  residues  should  be  noted.  The  niore  solid  the  residue, 
and  tlie  greater  the  degree  of  charring,  the  greater  the  amount  of  im- J 
purities.  m 

J*YUratio9i,  after  the  water  has  stood  for  a  certain  time,  generally  re- 
moves all  the  insoluble  and  suspended  matters.  The  choice  of  a  filter 
seems  to  be  of  sonvo  iiiiportance. 

Considering  the  action  of  animal  charcoal,  and  in  a  lesser  degree  wood 
charcoal,  and  tlio  previously  mentioned  action  of  iron,  a  filter  composed 
of  clean  iron-turnings,  nnxed  with  pounded  and  coarse  charcoal,  so  as  to 
form  rather  a  compact  mass,  is  the  best  for  all  such  uses.  It  has  the 
merit  of  economy  and  efficiency. 

The  atrtUion  of  distilled  water  on  shipboard  is  usually  left  to  tako 
care  of  itself.  It  is  easily  accomplished  by  letting  the  water  fall  In  a 
state  of  fine  subdivision  from  a  height  through  the  air,  or  allowing  it  to 
flow  over  previously  well-washed  pebbles  packed  in  some  receptacle  and 
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open  to  a  continuous  current  of  air.     Some  of  the  patent  apparatubos 
supplied  to  vessels  furnish  the  distilled  water  perfectly  aerated. 

All   suspected  waters  should   be  boiled,  allowed  to  cuoI»  uiid  filtered 
before  they  aro  used  for  drinking  purposes. 


SECTION  V. 


FOOD. 


I 

: 


In  the  alimentation  of  masses  of  men  subjected  to  exposure  and  fre- 
quently called  upon  to  perform  great  bodily  labor,  the  question  of  food  is 
of  vital  importance.  More  especially  is  this  the  case  in  the  naval  and 
merchant  marine,  where  the  greater  or  lesser  collection  of  men  resembles 
a  machine  to  whioli  a  certain  quantity  of  material  must  be  supplied  in 
order  to  produce  the  requisite  amount  of  force  at  the  mo:iuMit  such  force 
ll  called  upon  to  be  delivered.  VLowed  in  this  manner,  nil  foods  represent 
8tored-up  force,  and  their  function  consists  in  the  development  and  mani- 
festation of  it  in  molecular  and  muscular  changes  and  movenienls.  Foods 
have  been  defined  as  articles  composed  of  or  containing  elements  in  a  form 
which  enables  them  to  be  used  for  the  nourishment  of  the  body,  either  by 
being  themselv«*s  appropriated  by  the  organism,  by  influencing  favorably 
the  process  of  nutrition,  or  by  retarding  disiLssiinilation. 

The  quantity  of  carbonaceous  and  nitrogonized  substances  existitig  in 
a  dry  state  in  any  food  has  been  adopted  by  all  physiologists  as  the  nieaa- 
urc  of  the  tissue-formitig  and  heat-makitig  values  of  all  foods,  and  upon 
the  profKirtions  of  each  of  these  elements  in  a  food  all  dietaries  for  hos- 
pitals, etc.,  as  well  as  the  rations  for  the  army  and  navy,  have  been  con- 
structed, Dalton's  experiments  demonstrate  that  about  "ZAl  lbs.  av.  of 
solid  food  and  3.38  lbs.  av.  of  liquid  fitod  are  required  in  24  hours  by  a 
man  in  full  health  and  exorcising  in  the  opon  air.  It  is  evidfut^  however, 
that  the  demand  for  food,  as  well  as  the  quantity  and  character  necessary 
to  sustain  the  system  at  its  nonnal  condition,  depends  upon  habit,  cHmato 
and  temperature,  age,  sex,  occupation,  personal  jieoidiarities,  condition  of 
the  muscular  apparatus,  etc.  Variety  in  the  character  of  food  is  also 
an  essential  in  alimontatitm.  It  is  a  woll-known  fact  that  the  strict  ad- 
herence to  one  or  mon;  articles  of  diet,  in  time,  becinmes  distasteful,  and, 
if  persisted  in,  such  foods  are  not  digested  nor  assimilated,  but  develop 
ill  the  individtials  so  subjected  a  scorbutic  condition.  The  ititrodut'tion 
of  pro»er%*ed  meats,  vegetables,  atul  fruits  into  the  ration  has  nnido  it  pos- 
sible to  secure  considerable  variety  in  alimentation  on  shipboard,  but 
these  preserved  foods  are  at  best  but  partial  substitutes  for  fresh  provl- 
aions.  The  writer  would  call  attention  to  the  views  of  Dr.  Joseph  Wilson, 
U.S.N.,  in  regard  to  this  subject,  especially  as  regards  the  vegetable 
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parts  of  preservod  £oods.  It  is  known  that,  if  the  ordinary  bean  of  the 
tmvy  ratiou  will  not  sprout  when  immersed  in  warm  water  for  some  hours, 
it  is  unfit  for  foo<].  Dr.  Wilson  atusociates  this  fitness  or  unBtneAS  with 
the  power  of  germination,  growth,  or  xntaJity,  and  the  writer  would  apply 
this  suggestion  to  other  preserved  vegetables  prepared  in  like  manner. 
The  subject  of  the  slow  chcmieal  and  pliysieal  changes  which  take  place 
ill  preserved  foods  of  all  varieties  and  prepared  by  diScrent  methods, 
needs  a  more  thorough  and  extended  investigation. 
The  navy  ration  established  by  law  is  as  follows: 

B6  it  tnaeted  by  the  SenaU  and  Hous^  of  Reprf*€ntatitet  nf  Vut  ITiiittd  SlnUi  of 
Ameriea  in  Cof^rtM  asifviUfd,  That  the  navy  ratiou  shall  oonaiat  of  the  foUow-ing  doilj 
allowauoe  of  provistODs  to  each  penton  :  One  pound  of  salt  pork,  with  half  a  pint  of 
beaaa  or  peaa  ;  or  one  pound  of  salt  beef,  with  half  a  poand  of  tlonr,  and  two  ounces 
of  dried  apples,  or  other  dried  fruit ;  or  three-quarters  of  a  pound  of  preserved  meat, 
with  half  a  pouod  of  rice,  two  ounces  of  buttor,  and  one  ounce  of  denooated  *'  mixed 
ve};etablea;  '*  or  three-quarters  of  a  poand  of  preAervud  meat,  two  ouncea  of  baiter, 
and  two  ouocofl  of  desiccated  potato;  together  with  fourteen  onnoes  of  liiscuit,  one- 
qnartcr  of  an  ounoa  of  tea,  or  one  ounce  of  coffuc  or  cocoa,  and  two  ouDoes  of  su^ar. 
aud  of  a  weekly  allowance  of  half  a  pound  of  picides,  half  a  pint  of  mfjawwi,  and  haU 
a  piut  of  vinegar. 

Skc.  3.  And  b^  it  further  enacted,  That  fresh  or  prcaorved  meat  may  bo  labsti- 
tnteJ  for  suit  beef  or  pork,  and  vegetables  for  the  other  articles  usnaliv  iMMued  with 
the  salted  meats;  allowing  one  and  a  quarter  pounds  of  fresh  or  three 'qu:Lrter8  of  a 
pound  of  preserved  meat  for  one  pound  of  salted  beef  or  pork;  and  regulating  the 
qtinntity  of  vegetables  so  as  to  equal  the  value  of  the  articles  for  which  they  may  be 
substituted. 

Sbt.  3.  And  be  it  further  emteled.  That  should  it  be  necessary  to  vary  the  above- 
described  daily  allowance,  it  shall  bo  lawful  to  suiistitute  one  [>ound  of  soft  bread,  or 
one  pound  of  Hour,  or  half  a  pound  of  rice,  for  fourteen  ounces  of  biscuit;  half  a 
pound  of  rico  for  half  a  pint  of  beans  or  peas  ;  half  a  pint  of  beans  or  peas  for  half  a 
poiiiMi  of  rice. 

Sec.  4.  And  be  it  further  enacted,  Ttint,  in  oaae  of  necessity,  the  daily  sllowaaoe 
of  proviKious  may  be  Oimiuisbed  or  varied  by  the  discrotiou  of  the  seoior  officer  prsa- 
eut  iu  ooramand  ;  ])ropidrrl^  That  on  additional  ration  of  tea  or  coffee  and  sugar  be 
hereafter  allowed  to  each  seaman,  to  bo  proridwl  at  his  firat  "  turning  out"  That  in 
atldition  to  the  navy  ration,  as  now  established  by  hiw,  the  apprentice  boys  iu  the 
uuvtU  service  who  are  attached  to  training- vessels  shall  be  allowed  four  oances  of  oat- 
meal and  four  ouucus  of  hominy,  ooatso  or  fine,  ou  alternate  days,  together  with  one- 
half  of  a  gili  of  molasses. 


Table  I.  presents  the  component  parts  of  the  T\K\'y  ration  for  each  day 
in  ttie  week,  and  does  not  include  the  addition  to  the  ration  as  established 
for  apprentice  boys  in  the  service, 

Tlic  Revised  Statutes  (Sec.  4260)  direct  for  each  passenger  in  the 
merchant  marine  as  follows  : 

20  lbs.  of  good  navy  bread,  15  lbs.  rice,  15  lbs.  of  oatmeaU  10  lbs. 
wheat  flour,  15  lbs.  of  peas  or  beans.  20  lbs.  of  potatoes,  1  pint  vinegar, 
CO  gallons  of  fresh  water,  10  lbs.  salted  pork,  10  lbs.  of  salt  beef,  free  of 


MERCHANT   MARtXE. 

bone,  all  to  be  of  good  quality.  One-tenth  of  such  provisions  to  be  issued 
weekly,  and  at  least  three  quarts  of  water  daily.  See.  4564  provides: 
**  For  every  vessel  bound  across  the  Atlantic,  Ijelonging  to  a  citizen  of 
the  United  States,  to  have  on  board,  well  secured  under  deck,  CO  guUons 
of  water,  100  lbs.  salted  flesh  moat,  100  lbs.  wholesome  ship-bread  for 
every  person,  and  in  like  proportion  for  longer  or  shorter  voyages."  It 
is  directed  also  that  the  scale  of  provisions,  as  in  Tabic  II.,  be  allowed 
and  served  out  to  the  crew  during  the  voyage. 
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BFMd,    B«rf,     IVrk,     Floor, 
Lbt.      Lb».       Lb«. 


u 
ii 


U 

U 
ii 


Paws     tUce,  'BArWy,'   Tea,    Coffee, 'SnoT.  VTrntmr, 
PtiL        Pta.    I    PU.    I     Ox.     I     Ux.         Ox.     Qiuiru. 


Snbetitutes. 

One  ounce  of  coffee,  or  cocoa,  or  chocolate  may  be  substituted  for  one 
ounce  of  tea,  molasses  for  sugar — the  quantity  to  bo  one-half  more  ;  one 
pound  of  potatoes  or  yams,  one-half  pound  of  flour  or  rice,  one-third  pint 
of  peas  or  one-quarter  pint  of  barley,  may  be  substituted  for  each  other. 
\\Tien  fresh  meat  is  issued,  the  proportion  is  to  bu  two  pounds  per  man 
per  day  in  lieu  of  salt  meat.     Flour,  rice  and  ]^as,  beef  and  pork  may  be 
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substituted  for  each  other;  and,  for  potatoes,  onions  may  be  substituted. 
It  is  also  directed  (Sec.  4;^G2),  that  **such  provisions  are  to  be  well  and 
properly  cooked,  and  served  out  at  stated  and  regular  hours  by  messes,  or 
in  such  manner  us  shall  bo  deemed  be«t  and  most  conducive  to  the  health 
and  comfort  of  the  passengers;"  and  Sec.  42o8  directs  that  there  should 
bo  "  For  fifty  passengers  one  camboose  or  cooking-range,  and  increased 
in  size  in  proportion  as  the  number  of  passengers  is  greater  or  Icss.^ 

The  antiseptic  power  of  salt  has  been  known  from  the  remotest  times, 
but  no  satisfactory  explanation  of  its  mode  of  action  has  as  yet  been 
given.  The  salting  of  meat  diminishes  very  much  its  nutritive  value. 
AVhen  raw  meat  is  salted,  the  liquid  portion  speedily  begins  to  ooze  out 
and  dissolve  the  salt,  fonning  what  is  known  as  brine — a  saturated  solu- 
tion of  salt  with  meat- juice.  Meat  thus  treated  loses  quite  a  large  pro- 
portion of  its  albumen,  as  well  as  its  sapid  and  saline  constituents;  but  at 
the  same  time  it  loses  its  tendency  to  putrefy.  Tliis  brine  containing  the 
meat-juice  can  -be  utilized,  in  case  of  necessity,  by  placing  it  in  a  buck- 
skin or  sheepskin  bag,  and  immersing  it  first  in  salt  water — which  causes 
the  salt  to  diffuse  itself,  leaving  the  meat-jiiices — and  thon  in  fresh  water, 
A  littlo  attention  to  tlie  densities  of  the  solutions  determines  the  jwint  of 
time  at  which  immersion  should  no  longer  be  continued.  This  dialyxed 
meat  extract  mixed  with  flour  may  serve  in  an  emergency  to  sustain  and 
prolong  life.     Salt  meat  can  be  freshened  in  like  manner. 

Within  a  few  years,  in  addition  to  the  usually  hermetically-sealed 
meats,  etc.,  the  writer  has  seen  "corned  beef  **  put  up  in  the  above  man* 
ner.  It  is  quite  palatable,  and  has  a  high  nutritive  value.  It  contains 
about  60  per  cent,  of  solid  matter,  of  which  40  are  Bli>uminatcs,  15  fats, 
and  5  salts — over  6  per  cent,  of  nitrogen.  A  half-pound  per  diem  wouM 
bo  an  ample  allowance,  if  it  ever  should  become  part  of  the  navy  ration. 

On  board  of  naval  vessels,  within  late  years,  the  moans  of  baking  bread 
have  been  supplied.  It  has  been  proposed,  however,  to  supply  both  the 
naval  and  merchant  marine  with  hennetically  sealed  tins  of  bread.  In  ad- 
dition to  other  merits,  convenience  of  stowage  and  the  increased  quantity 
that  can  be  carried  are  great  advantages.  Cheese,  also,  is  now  packed  in 
air-tight  tins,  and  would  be  an  invaluable  addition  to  the  ration.  This 
method  of  packing  ends  any  objections  to  tiie  old  method  of  supply. 
Butter,  also,  may  be  obtained  packed  in  like  manner,  and  keeps  indefi- 
nitely. It  has  also  been  packeil  in  waxed  canvas  bags,  50  lbs.  in  each 
bag,  and  kept  in  casks  filled  with  salt  water,  which  should  be  renewed 
weekly.  13utter  thus  preserved  has  been  known  to  remain  fresh  and 
sweet  for  three  years  in  a  tropical  climate.  It  is  a  question  worthy  of 
careful  consideration,  whether  the  allowance  of  pork  may  not  be  dimin- 
ished, and  butter  and  cheese  increased  in  the  ration.  The  writer  has 
noticed  a  method  which  is  employed  by  the  whalers  in  the  North  Pacific 
Ocean  for  preserving  potatoes  on  long  voyages.  The  potatoes  are  to  be 
cleaned,  pared,  cut  into  small  cubes,  placed  in  a  hogshead,  and  then 
covered  completely  with  a  dense  black  sugar-house  molasses.  When 
taken  out,  washed,  and  cut,  each  mass  will  be  found  to  have  become  dls- 
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colored  externally  to  a  ilepth  of  a  line  or  bo,  but  the  taste  and  texture  of 
the  tuber  remain.  Dried  peas  furnish  &  very  valuable  addition  to  the 
ration. 

The  chemical  effects  of  cookmg  upon  food  deserve  some  mention  h&re. 
Beef  is  said  to  lose  by  boiling  one-fourth  of  its  ori^iiuil  weif^^ht,  and  by 
roasting,  one-third.  Uoasting  consists  in  the  gradual  coagulation  of  tite 
albumen  by  heat  transmitted  from  the  surface  to  the  interior.  The  effects 
of  boiling  are  of  two  kinds:  1st.  If  the  meat  to  bo  cooked  is  plunged 
into  boiling  water,  the  operation  resemblt's  roasting  in  itus,  that  the  albu- 
men of  the  surface  of  the  meat  is  sooner  coagulated,  thus  preventing  the 
escape  of  the  meat-juices  from  the  interior.  Meat  tlius  treated  is  said 
to  preserve  its  full  flavor,  2d,  If  the  meat  is  placed  in  cold  water, 
and  slowly  heated,  the  albumen,  salts,  and  flavoring  elements  uf  the 
meat  graJually  pass  out,  the  water  gaining  in  nutritive  ijualities  and 
flavor,  which  the  meat  loses.  This  is  the  preferable  means  of  making 
raps. 

In  the  naval  service  all  the  component  parts  of  the  ration  are  sub- 
jected to  inspection  and  tests  before  reception  and  issue,  and,  in  rase  of 
question  as  to  adulteration  or  decay,  a  survey  with  careful  examination  is 
at  once  had.  No  such  inspection  or  tests  apply  to  the  food  of  the  mer- 
chant snilor.  If  such  were  the  case,  we  should  no  longer  have  such  dis- 
graceful rfconls  ns  that  of  the  "  Leibnitx,"  in  ls(;7,  at  Xew  Vork:  "The 
rations  were  scanty  and  bad,  oftun  rotten;  the  butter  rancid,  the  beaus 
aJid  sauer-kraut  thrown  overboard  by  the  hungry,  and  the  supply  of 
"Water  to  people  sweltering  in  insufTerablo  lieat  and  indescribable  nastiness, 
was  only  half  a  pint  a  day.  Ottitj  1(18  deallis  uut  of  hW  were  laid  to  the 
charge  of  all  this  neglect  and  cruelty;  "  or  that  of  llie  "Empire,"  which 
arrived  at  San  Francisco  in  187jj  with  scurvy,  when  "  the  provisions  were 
tainted,  and  eaten  with  difficulty."  There  is  abundance  of  legislation, 
but  not  the  first  step  in  taken  towards  enforcement  of  the  law  in  rpgard 
to  the  provisions  to  be  rarried  t»n  sliipJioard.  The  writer  has  ran^fully 
compared  the  tissue-buildingand  heat-forming  quantities  of  the  foods,  and 
is  of  the  opinion  that  the  navy  ration  would  be  the  more  nutritive  one  for 
the  merchant  marine,  and  that,  as  the  Government  has  already  all  the 
means  f<»r  the  inspection  of  foods,  the  ration  for  the  merclmnt  service 
should  be  the  same,  and  subject  to  a  like  inspection  as  that  of  the  naval 
establishment. 

In  respect  to  the  hours  for  meals,  in  the  naval  service  the  usual  houi' 
for  breakfast  is  about  8  o'clock  a.m.;  then  follows  an  interval  of  4  hours, 
or  at  12,  noon,  dinner;  then  an  interval  of  5  hours,  wIr^i  supper  is  served; 
and  again  an  interval  of  from  12  to  15  hours,  during  which  time  the  men 
are  asleep  and  without  food.  When  the  cyclical  changes  that  occur 
physiologically  in  the  economy  are  considered,  this  latter  interval  should 
i»e  terminated  not  with  the  "additional  ration  of  tea  or  coffee  and  sugar," 
on  first  "  turning  out,"  but  by — and  I  use  a  sailor  phrase — **  a  hot  square 
meal"  For  as  respiration,  circulation,  and  consequently  calorification,  nil 
ive  their  minima  in  the  morning  watch,  it  becomes  a  matter  of  sanitary 
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importanoe  to  ftvert  this  depreosed  oondition  by  fbod«  and  nut  to  add  to 
the  nonnal  lowered  strangth  by  woric  on  an  empty  etomaob. 

The  following  tablet  tepresent  the  hiitogenetio  and  thennogenetio 
values  of  the  prinoipal  parts  of  the  navy  ration: 
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40.914 

0.2785 
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Daily  avenge  water-frae  food,  89  4919  oa  av. 


IN  PORT. 
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Beef  (Bait) 

82 
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.0576 
6.870 
11.728 
1.68 
.82 
.18 
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.016 
8.04 
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Beof  (freiih) 

Pork  <8alt) 

1.024 

Brood  (wheat) 

1.456 

Floar 

.278 

Beans  

.150 

Ui<ie 

.4 

.24 
.012 

6.056 
8.744 

27!62 

.04 

Potatoes  desiccated* 

Batter 

Sugar. 

.16 

.108 

.14'J 

Total 

113  885 

82  0085 

lOA  MXi 

»  niiA 

10  098 

Daily  average 

43.875 

10.202 

4.6720 

15.4379 

8.28787 

1.4425 

Daily  average  water-free  food,  24.7408  oi.  av. 


*  Taken  u  equal  to  16  oa.  of  frarii  potatoes 
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Average  at  sea  and  in  port  of  daily  water-freo  food  in  grains: 

Albuminates 22S4.C87 

Carbo-hydrates 7482.087 

Fats 2114.537 

Salts 637.5G2 

ToUl 12510.473 

Grains  of  carbon  and  nitrogen  in  the  daily  water-free  food: 

Carbon.  Klcrnfen. 

At  sea 7217.575  405.143 

In  port 5199.587  315.512 

Average G208.581  300.228 

By  a  comparison  of  tliese  aniuuiits  of  carbon  and  nitrogen,  as  measur- 
ing tbe  chemical  and  physical  values  of  foo<ls,  it  will  ba  observed  that 
the  mval  ration  is  amply  sufficioni  fur  all  demands  that  may  be  made  upon 
It  under  var^nng  circumstances. 


SECTION  VI. 


CLOTH  1530. 


The  consideration  of  the  hygienic  value  of  clothing  embraces  the  ex- 
amirmtion  of  all  fabrics  used  as  coverings  for  tfie  body,  as  to  their  jicnTio- 
ahility  to  air,  hygroscopic  qualities,  the  power  of  the  material  and  texture 
to  conduct  heat,  iheir  power  of  alwiorbiiig  luminous  beat-rays,  as  well  as 
their  weight,  when  manufactured  for  use,  in  relation  to  the  work  of  the 
body  expendeil  in  their  carriage.  In  man,  from  numerous  ohservalions, 
the  normal  temperature  of  the  body  is  given  us  tiS.4**  F.,  and  in  ro|)<jso 
he  gives  oS  from  the  skin  and  lungs  about  two  pounds  of  water  per  diem, 
which  is  increased  to  as  much  as  four  pounds  when  he  is  at  work.  These 
facts  in  relation  to  the  surroundinuj  air  present  an  experiment  in  physics, 
riz.,  that  of  a  warm,  humid  body  plunged  into  a  cooler  fluid.  This  body  is 
ibject  to  physical  laws,  and  is  cooled  by  conduction,  radiation,  and  evap- 
I  oration.  The  rate  of  this  cooling  depends  on  the  tcmpcraturo  and 
■^umidicyof  the  air.  The  sanitary  object  of  riothing  is  to  keep  tbe  heal 
^^krfiich  radiates  from  the  body  longer  in  contact  with  its  surface.  Clothing 
^^Eeooraes  necessarily  heated  by  this  radiation  and  conduction,  and  is  cooled 
^^n  like  manner,  but  the  rate  of  cooling  depends  upon  its  texture  and  vol- 
ume. Woollen  fabrics  are  the  principal  ones  from  which  the  clothing  of 
the  sailor  is  manufactured,  atnl  they  have  become  so  from  their  permeabiU 
Vou  It— 14 
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ity  to  air,  their  bad  conducting  heat-power,  and  hygroaoopie  qoalitiea^ 
We  could  not  wear  gannenu  that  did  not  permit  of  the  constant  access 
of  air  to  the  surface  of  the  body.  Of  the  hygroscopic  properties  of  our 
clothing  in  relation  to  the  excretion  of  water  from  the  skin,  we  have  veiy 
little  experimental  information.  Experiments  upon  the  heat-conducting 
power  of  the  textures  and  materials  used  for  clothing  are  but  few;  those 
of  Pettenkofer,  Coulier,  and  Hammond  are  the  only  ones  of  value  in  their 
relation  to  hygiene.  Cotton  and  silk  are  better  conductors  of  heat  than 
wool.  If  the  conducting  power  of  linen  is  taken  at  100,  that  of  wool 
may  be  from  50  to  70.  According  to  Pettenkofer,  flannel  is  more  permeable 
to  air  than  linen  in  the  proportions  of  100  to  58.  It  is  also,  according  to 
the  same  observer,  more  hygroscopic  in  the  following  proportions: 

Flannel 174         Linen 75  Maximum. 

"       Ill  "     41  Minimum. 

Texture  has  nothing  to  do  with  protection  from  solar-heat  waves,  but 
the  color  heightens  the  absorption  of  luminous  heat.  Thus,  according  to 
Kriegor,  if  a  white  fabric  absorbs  in  the  proportion  of  100,  black  absorbs 
208,  and  blue  almost  as  much  as  black.  Traditionally,  blue  has  become 
the  color  of  the  sailor's  clothing.  Gray  is  the  better  color  in  a  military 
as  well  as  hygienic  point  of  view;  it  absorbs  but  few  of  the  luminous  heat- 
rays,  and  for  every  twelve  men  in  red  hit  in  battle,  there  are  seven  in  green 
and  five  in  gray.  In  the  merchant  marine  it  is  directed  by  statute  that  eveiy 
vessol  is  to  be  provided  with  at  least  one  suit  of  woollen  clothing  for  each 
seaman.     The  naval  outfit  is  as  follows: 

One  Pea-jacket. 

Two  Klaimol  Overshirts. 

Two  Woollen  Undershirts. 

Two  pairs  of  Woollen  Drawers. 

Two  pairs  Woollen  H<ick8. 

OiK!  pair  Blue  Satinet  Trowsers. 

One  Seamless  C'ap. 

One  jtair  of  Calfskin  Shoes. 

Otie  pair  IMankets. 

One  Mattress. 

One  Ulack  Silk  Handkerchief. 

To  this  should  be  added  the  cummcr-band  or  cholera-belt.  Fashion 
has  in  some  mea-sure  dictated  the  shape  of  the  sailor's  dress.  The  naval 
cap  for  olTiccrs  and  thut  for  the  men  are  about  the  sorriest  travesties  on 
good  sense,  as  sanitary  head-dresses,  as  could  well  be  conceived.  There  is 
no  better  head-dress  than  the  Glengarry,  as  it  is  called,  for  sailors,  and  the 
modified  form  of  the  Spanish  cap  for  officers  leaves  little  to  be  desired  in 
the  way  of  ornament,  as  well  as  comfort.  The  weight  of  the  sailor^s  cap 
in  our  navy  averages  0.5  oz.  av.  Shoes  are  now  made  of  good  quality, 
and  nif>re  in  conformity  to  the  hygiene  of  the  feet.     A  broad  sole  and  a 
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broad  heel,  not  more  than  1}  in.  in  height,  are  now  part  of  the  regulations 
regarding  boots  and  shoes.  Mlm)  should  never  be  allowed  to  go  bare* 
f(x)ted,  even  in  hot  weather.  Tlie  pantaioons  should  be  made  witli  a 
broad  waist-band  and  laced  in  the  baek.  The  practice  of  allowing  u 
narrow  leather  strap  to  be  worn  to  suj)port  the  clotliin;:^  should  not  b«* 
permitted,  as  it  compresses  the  viscera  of  the  abdomen,  very  much  as  if  a 
cord  were  drawn  lightly  around  the  body.  In  regard  to  the  bedding,  each 
man  should  use  his  own  bed.  The  watch  on  deck  should  carry  down  their 
own  hammocks,  and  those  turning  out  should  lush,  carry  and  stow  their 
own.  Besides  being  a  disgusting  and  filthy  practico,  that  of  allowing 
men  going  off  watch  to  turn  into  the  hot,  moist  beds  of  their  shipmates, 
reeking  with  their  cxuvia*,  it  is  not  conducive  to  health,  as  can  be  readily 
understood.  Dry  clothes  shouhl  be  allowed  the  crew  after  a  wet  tour  of 
duly.  Clothing  should  be  iu8j)ectcd  Utorowjhltj  once  a  month,  instead  of 
the  make-believe  inspections  bo  pretentiously  made  at  present;  when 
vashed  it  should  be  put  away  in  the  bags  dry.  Bedding  shouhl  be  aire<l 
a^  frequently  as  fair  weather  will  permit.  In  the  struggle  for  existence 
one  of  man's  defensive  weapons  is  clothing,  and  relatively  to  the  life  of 
the  sailor  the  most  important  point  with  regard  lo  his  clothing  is  to  guard 
against  moisture,  either  hot  or  cold. 

In  the  naval  service  it  1ms  becon»e  necessary  to  have  certain  standards 
for  the  quality  of  the  fabrics  used  for  dulhing.  These  are  based  on  the 
microscopic  appearatice  of  the  tiUres  of  the  material,  their  beliavior  with 
certain  chemical  reagents,  weight,  number  of  threads  to  the  square  inch, 
tensile  strength,  character  of  the  dye  in  colored  fabrics,  etc. 

Microscopic  Appearances, 

ITbol. — The  fibres  are  cylindrical  collections  of  numerous  cells,  and 
present  each  the  appearance  of  a  tube  covered  with  epidermic  scales  which 
overlap  each  other.     The  zigzag  markings  are  characteristic. 

t'ttffon. — The  fibres  of  cotton  appear  to  be  made  up  of  flat  rilibon- 
shaped  cells,  thicker  at  the  edges  than  in  the  middle;  they  arc  irregularly 
twisted,  with  a  broad  longitudinal  cavity  more  or  less  well  defined.  There 
is  frequently  a  kind  uf  net-work  striation  aj>parent  on  the  surface. 

Xiwew. — Each  thread  is  made  up  of  longitudinal,  ronndeil,  unmarked 
lib  res  with  a  narrow  longitudinal  cavity;  surface  generally  smooth;  diame- 
ter of  the  fibre  not  uniform;  they  taper  towards  the  end  and  terminate  in 
a  blunt  point. 

SifA: — The  fibre  is  cylindrical,  smooth,  without  organic  structure  or 
longitudinal  cavity,  of  uniform  thickness,  and  presents  here  and  there  on 
both  sides  a  kind  of  narrow  margin. 

Chemical  Tt'st^, 

To  fltAfhifptUh  crtfUnt  from  wool. — Wash,  dry  and  weigh  a  square 
inch  of  the  fabric,  then  boil  in  a  solution  of  caustic  soda  or  polassa 
(specific  gravity  1040).  The  whole  of  the  wool  will  be  dissolved  whilst 
the  cotton  fibres   remain  ulnioHt    unchanged.     Collect   the  cotton,   wash, 
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dry,  and  again  weigh.  The  difference  is  the  loss  in  wool.  The  relative 
proportions  by  weight  can  then  readily  be  determined.  If  the  number  of 
threads  to  the  square  inch  have  previously  been  counted,  their  relative 
proportion  also  may  bo  estimated, 

7b  diathif/ninh  cotton  from  linen, —  Boil  a  square  inch  in  water  to 
remove  the  stiffening,  dry  and  weigh,  then  immerse  in  strong  sulphuric 
acid  for  two  minutes;  remove  from  the  acid,  wash  thoroughly,  and  boil  in 
water  to  remove  the  gummy  substance  produced  by  the  action  of  the  acid 
on  the  cotton ;  again  remove,  wash,  dry,  and  weigh.  The  loss  is  the  cot- 
ton. If  the  threads  have  been  previously  counted,  their  relative  propor- 
tion can  be  determined. 

Silk. — Wash,  dry  and  weigh  a  known  quantity  of  the  fabric.  Boil  it 
in  a  saturated  solution  of  zinc  chloride.  Silk  is  dissolved.  It  is  also 
dissolved  by  a  mixture  of  equal  parts  of  sulphuric  and  nitric  acids,  but 
the  fabric  should  not  remain  immersed  longer  than  twenty  minutes.  An 
ammoniacal  solution  of  copper  dissolves  silk  and  cotton;  after  a  longer 
time,  linoii.  Wool  is  caused  to  swell  but  slightly  by  it.  In  a  mixed  fabric 
of  wool,  cotton  and  silk,  the  estimation  of  each  may  be  made  in  the  fol- 
lowing manner  :  wash,  dry  and  weigh  a  known  weight  of  the  fabric; 
boil  in  a  strong  solution  of  zinc  chloride  ;  collect,  wash,  dry,  and  again 
weigh — the  loss  is  silk;  boil  the  remainder  in  a  solution  of  caustic  soda 
or  potassa,  collect  the  residue,  wash,  dry,  and  again  weigh — the  loss  is 
wool;  collect  the  residue,  wash,  dry  and  weigh — the  weight  equab  the 
cotton  and  loss. 

Physical  Chnrncters, 

It  is  (lirootod  in  tho  naval  sorvifn  that  tlio  cloth  tot i^a  and  monknj 
jdi'hfs  shall  ho  all  wool,  shall  \v<'i;;h  '^<I  otincos  to  the  yard,  shall  l>c  54 
iiu'lu's  ill  wiiUh,  sliall  liavn  Vt\  tlircuds  in  the  warp  an;|  44  in  tlio  tilliiiir  t ) 
the  siniaiT  inch,  autl  shall  have  a  tonsile  strcriirth  of  iVi  Ihs.  to  tho  warp 
nn<l  I'l  ll)s.  to  tho  (illiti;;.  Any  cloth  hroaUin;^  under  a  strain  whicii  falls 
short  <»f  th<*  standard  f>v  more  than  four  pounds,  is  to  be  rejected.  A 
variation  of  three  pountls  in  the  tensili?  strength  is  allowed. 

Thc!  cloth  for  (nurHers  is  to  be  all  wool,  is  to  weigh  21  ounces  to  tho 
yard,  is  to  l>e  04  inches  wide,  and  is  to  have  5(1  threads  in  the  iillirifj:  anrl 
()0  in  the  chain  to  tho  scpiare  inch,  with  a  tensile  streiin;th  of  'IS  lbs. 
to  tlie  wari>  and  50  lbs.  to  tho  fillinnr  in  -i  strip  one  inch  wide  of  each. 
Tlie  cloth  for  c/fyw  is  to  he  all  wool,  is  to  \vi'i;^h  17  ounces  to  the  yanl, 
is  to  bo  54  inches  wide,  is  to  contain  <)4  x  (1 1  threads  to  tho  square  inch, 
and  is  to  have  a  tonsih^  streni^th  of  "^S  lbs.  to  the  warp  an<l  '^4  Il>s.  to  the 
filling  per  strip  4  inches  lonir  and  1  inch  wi{le.  Hhtr^ffa/inel  is  directed 
to  be  not  less  than  5}  ounces  in  weii^ht  to  the  yard,  to  bo  27  inches 
ide,  and  to   have  4Sx4S   threads   to   the  s(piaro  inch,   with  a   tensile 

'xg^h  of  not  less  than  35  lbs.  to  tho  warp  and  25  lbs.  to  the  fdling  in 
,4  inches  Ion*?  and  1  iiuh  wid*-.  T/un  Jl'inml  is  to  weigh  2.30  oz, 
dy   is   to   be   27  inches  wide,    is    to   have  48x48   threads   to   tl:« 
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square  inch,  and  is  to  have  a  tensile  strength  of  13  lbs.  to  the  warp  and 
9  lbs.  to  the  filling  in  a  strip  1  inch  wide  and  4  inches  long. 

Sheeting  is  to  be  made  from  pure  flax  thread  free  from  cotton,  is  to 
weigh  12.31  ounces  to  the  yard,  is  to  have  64x64  threads  to  the  square 
inch,  is  to  be  80  inches  wide,  and  is  to  have  a  tensile  strength  of  62  lbs. 
to  the  warp  and  52  lbs.  to  the  filling  per  strip  1  inch  wide  and  8  inches 
long.  Canvas-duck  is  to  be  free  from  cotton,  is  to  weigh  8.23  ounces 
per  yard,  is  to  bo  27  inches  wide,  is  to  contain  40  x  36  threads  to  the 
square  inch,  and  is  to  have  a  tensile  strength  of  193  lbs.  to  the  warp 
and  110  lbs.  to  the  filling  per  strip  1  inch  wide  and  8  inches  long.  Cot* 
ton-diick  is  to  be  28.5  inches  wide,  is  to  contain  44x36  threads  to  the 
square  inch,  and  is  to  have  a  tensile  strength  of  140  lbs.  to  the  warp  and 
132  lbs.  to  the  filling  per  strip  1  inch  wide  and  4  inches  long.  Socks  are 
to  be  woollen,  knit  or  woven,  14  inches  in  the  leg,  and  of  an  average 
weight  of  4  oz.  avoir,  per  pair,  blankets  are  to  be  of  wool,  are  to  weigh 
6.5  lbs.  per  pair,  are  to  be  58  inches  wide  and  78  in.  long  each,  and  are 
to  contain  20  x  20  threads  to  the  square  inch.  Neck-handkerchiefs  are  to 
be  of  black  silk,  are  to  be  31.5  x  31.5  inches  in  size,  are  to  contain  14  x  23 
threads  to  ^  of  an  inch  square,  are  to  weigh  10  or  12  grains  troy,  and  are 
to  be  free  from  lead  or  sizing.  Soots  and  shoes  are  to  be  made  of  oak- 
tanned  leather,  hand-made,  with  broad  soles,  and  heels  from  1  inch  to  1^ 
inch  high. 

Byes. 

The  regulations  call  for  one  color  in  the  fabrics,  viz.,  blue,  and  direct 
that  it  shall  be  a  pure  indigo.  To  detect  indigo-dyed  fabrics,  a  sample  of 
the  material  should  bo  macerated  in  fuming  sulphuric  acid.  The  dense 
blue  liquid  (sulphindigotio  acid)  can  be  tested  by  nitric  or  chromic  acid, 
etc.,  for  indigo.  Or,  immerse  a  sample  of  the  fabric  in  a  saturated  solu- 
tion of  chloride  of  lime.  If  dyed  of  pure  indigo,  the  color  will  be  dis- 
charged. If  the  fabric  be  steeped  in  a  solution  of  caustic  soda,  the  color 
will  remain  unchanged  if  pure  indigo  has  been  used  as  a  dye.  Prussian- 
blue  dyes  are  unchanged  by  a  solution  of  chloride  of  lime,  and  the  color 
is  discharged  in  a  solution  of  caustic  soda. 

Weight  of  Clothing, 

The  average  weight  of  the  usual  clothing  of  the  sailor  is  about  9  lbs. 
The  total  weight  of  suit,  with  overcoat,  cap,  and  shoes,  is  about  13  lbs. 
8  oz.,  as  an  average  of  numerous  observations. 
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SECTION   VIL 

Of  the  influence  of  light  in  the  production  of  ricrangeraents  of  health, 
we  possess  very  little  informatiuii,  Lig'ht  is  known  to  promote  dtjvelop- 
nient  and  nutrition,  and  has  some  unknown  effect  in  h»?inatosiK.  It  is 
diificult,  perhaps  impossible,  to  separate  the  influence  of  light  from  heat 
in  physiological  researches  in  this  diret'tion.  The  deprivation  of  light,  or 
its  deficiency,  predisposes  to  inactivity  and  sleep.  It  also  predisposea  to 
scrofula,  and  in  sedentary  occupations  with  impure  air  is  a  cause  of 
atonic  dyspepsia.  The  condition  known  as  ana*niia  in  man  seems  to  be 
analogous  to  the  etiolation  or  blanching  in  plants  produced  by  the  exclu- 
sion of  light;  but  this  latter  condition  in  vegetables  is  associated  with 
other  causes.  One  hygienic  application  is  of  grout  importance  in  this 
connection,  namely,  that  prisoners  on  shipboard  should  never  be  deprived 
of  sunlight. 


SECTION  VIII. 


BLEEf. 


The  organic  processes  which  arc  the  inseparable  associations  of  t1 
ordinary  activities  of  the  mind,  render  the  bruin  after  a  time  incapable  of 
supporting  its  continued  psychical  function,  and  thus  sleep  is  induced* 
This  exhaustion  of  the  brain  is  equivalent  to  fatigue  in  the  muscular  sys- 
tem, an<l  as  prolonged  muscular  exertion  requires  rest,  so  sleep  is  the  rest 
of  the  brain.  Indeed,  the  law  of  fatigue  applies  markedly  in  this  instance, 
for  the  longer  the  brain  continues  its  activity,  the  more  slowly  does  it  act, 
and  the  less  capable  docs  it  become  of  performing  the  ordinary  mental 
functions,  so  that,  in  some  cases,  sensations  have  not  been  perceived,  al- 
though the  impressions  of  external  stimuli  were  constant.  Damiens  slept 
upon  the  rack,  and  the  powder-boys  at  the  battle  of  the  Nile  fell  asleep 
midst  the  noiso  and  confusion  of  the  action.  Forbes  Winslow  cites  the 
case  of  a  Chinese  felon  who  was  condemneil  to  death  by  deprivation  of 
sleep.     The  torture  terminated  on  the  nineteenth  day. 

The  causes  of  sleep  depend  upon  external  as  well  as  internal  actions. 
Thus,  sleep  generally  occurs  at  night,  while  tho  excitement  of  light,  com- 
bined with  many  other  caus*\s,  tends  to  keep  us  awake  during  the  day. 
Prolonged  exposure  to  heat  or  cold  also  induces  sleep;  the  same  is  true  of 
debility,  exhaustion,  and  muscular  fatigue.    These  same  causes  also  deter- 


NAVAL    AND    MEUCIIANT   MARINE. 


215 


mine  in  a  measure  the  quantity  and  duration  of  sleep.  Sleep  ceases  as  soon 
as  the  suscrptibility  of  the  brain  for  th<.ise  organic  acts  which  are  exhibited 
by  cerebration,  etc.,  is  restored-  Thus,  in  tho  morning  the  functional  activ- 
ity of  the  brain  is  more  active,  and  declines  during  the  day.  Functional 
activity  in  a  measure  determines  the  anitjuiit  of  sleep  retiuired;  lo  this, 
however,  must  be  added  ihi'  inlluences  of  age,  trniperanient,  and  habit. 
The  young  require  more  sleep  than  the  aged;  those  in  whom  organic  life 
i»  active  require  more  than  those  in  whom  functional  activity  is  slow;  thu 
uduit  requires  eight  hours  of  sleep.  In  these  two  rclulrons,  it  will  he  oh- 
sen'ed,  sleep  is  to  be  considered  with  regard  to  marine  hygiene.  Ordinc- 
rily,  the  crew  of  a  vessel  is  divided  into  two  watches,  one  half  being  grouped 
m  the  starboard  watch,  and  the  other  half  in  the  port  watch,  with  simi- 
lar duties  f«)r  each.  The  usual  tour  of  duty  at  sea,  at  night,  commences 
at  8  P.M.,  v.hen  one  watch  remains  on  deck  and  the  other  turns  in,  only 
to  turn  out  at  midnight  to  keep  the  mid-watch,  that  lasts  from  I'Z  M.  to 
4  A.U.;  tliose  who  are  on  deck  from  8  to  VZ  '^'tuni  in"  now,  to  "turn 
out  '^  at  4  A.M.,  when  the  mid-wateh  turns  in  again  to  rest  until  a>»out  day- 
light, when  "all  hands"  are  called.  On  the  succee<ling  day  this  is  in 
a  measure  reversed:  those  who  had  the  mid-watch  of  the  [irevious  night 
go  on  duty  at  8  v.U.  It  will  be  noticed  that,  at  the  most,  six  hours  is  the 
full  extent  of  the  duration  of  sleep  permitted;  but  it  occurs  far  more  fre- 
quently that  from  four  lo  five  hours  compriseH  the  time  allowed,  A  man- 
of-war's  man  undergoing  the  work  which  he  is  hiibilually  called  upon  to 
perform,  and  which  consists  of  exercises  and  drills,  requires  at  least  eight 
hours  of  sleep,  and  a  full  allowance  should  be  given  apprentices.  Thest; 
facts  have  led  such  writers  as  TurnbuU  and  Blanc  to  advocate  strongly 
the  division  of  ships^  eomjianies  into  three  watches.  TurrdjuU  gives  a  co- 
gent reasoti  for  such  division:  "  In  order  thari  men  may  suffer  less  from  a 
tainted  atmosphere,  by  reason  of  the  close  situation  in  wincli  they  sleep, 
it  has  been  thought  preferable  to  put  men  in  three  watches."  Hlunc  thus 
expresses  himself:  '*  It  would  be  well  if  it  euuld  be  rendered  convenient 
at  all  limes,  except  in  cases  of  danger  or  emergency,  to  put  men  in  three 
watches,  instead  of  watch  and  watch.  By  the  former  arrangement  they 
have  eight  hours  sleep  and  rest,  by  the  latter  only  four  hours,  which  is  not 
suflicient  for  nffreshmcnt "  ....  All  tltese  reasons  remain  in  force 
at  the  present  day. 

T/it  /la jii in ovL— The  bed  of  the  sailor  is  known  lo  us  by  a  modifica- 
tion of  its  Indian  name,  first  mentioned  by  Columbus  in  the  account  of 
his  earliest  voyage  lo  America.  It  is  a  hanging  bed,  usually  made  of 
heavy  canvas-duck,  in  some  instances  of  hemp,  and  is  about  six  feet 
long  and  three  feet  wide.  Eyelets  are.  worked  in  at  each  extremity 
through  which  the  nettles  of  the  clews  are  fastened;  an  iron  ring  in  each 
clew  and  a  lashing  complete  this  bit  of  sailor  furniture.  It  usually  con- 
tains the  mattress  with  blankets,  (|uilts,  and  such  articles  as  the  sailor, 
does  not  care  to  stow  away  in  his  (iitty-box  or  -bag. 

Bedding  should  be  aired  at  sea  or  in  port  whenever  wind  and  weather 
permit,  and  the  hammocks  should  bo  scrubbed  and  dried  on  an   average 
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about  once  in  every  two  weeks,  clean  hammocks  being  senred  out  at  each 
change,  for  the  purposes  of  hdalth  and  cleanliness. 

lu  this  sagging  bag,  curved  aa  a  bow,  suspended  from  the  hamroook- 
hooks,  the  sailor  sleeps*  As  the  body  thus  reposes  in  an  unnatural  posi- 
tion, there  is  a  tendency  to  conifestion  of  the  abdominal  and  pelvic  %*is- 
cera;  consequently  this  bent  position  during  sleep  is  objectionable  from 
physiological  and  hygienic  considerations.  Prone  on  Mother  Earth  her 
children  sleep  stretched  out  at  full  length;  on  the  waters  ber  seafaring 
sons  repose  inversely  bent,  as  if  in  rpmembmure  of  **the  bow  set  in  the 
clouds/'  which  marked  the  ending  of  a  memorable  cruise. 

Few  improvements  have  been  made  in  this  necessary  luxury,  save  to 
adapt  it  in  a  measure  to  the  purposes  of  a  life-saving  apparatus.  A  ham- 
mock that  will  secure  sleep  to  the  sailor  in  a  borixontul  plunu  rather  than 
in  a  curve,  and  that  will  fulfil  the  requirements  of  ligbiuess  and  sniuU 
bulk|  is  still  a  thing  to  be  desired  in  all  navies. 


SECTION    IX. 


DISCIPLINE. 

Section  4263  of  the  Revised  Statutes  of  the  United  States  directs 
that  the  master  of  the  vessel  is  to  maintain  good  discipline  and  such  habits 
of  cleanliness  among  the  passengers  as  will  tend  to  the  preservation  and 
promotiun  of  health.  lie  is  alsu  to  keep  the  apartments  clean  ami  healthy, 
to  have  a  water-cluset  for  tlie  exclusive  use  of  passengers,  to  have  the 
bedding  aired,  and  to  disinfect  with  chloride  of  lime. 

The  relation  of  discipline  to  the  health  of  the  sailor  involves  at  once 
liis  medico-legal  status.  Since  thi»  pronudgntion  of  the  earliest  maritime 
code,  in  the  reign  of  Edward  111.  (1j'^7) — "The  HIacko  bouke  of  the  Ad- 
miralty," which  appears  to  have  been  founded  upon  the  "Rolle  of 
Olayron,"  wnttt>n  in  the  Uth  or  13th  century — to  the  present  time,  the 
di9c!i[ilii»e  of  the  naval  anrl  merchant  services  lias  found  its  expression  in 
that  refuge  for  all  tho  crimina]  brutality  that  occurs  on  shipboard — "the 
usages  and  customs  of  the  sea-service." 

Infractions  of  discipline  which  are  punished  by  Uw  with  such  means 
as  aflFect  the  physiological  functions  are,  in  tho  naval  service,  "solitary 
eonhnerncjiL  on  bread  and  water  for  five  days;'*  "solitary  confinement 
not  exceeding  ten  days;"  "solitary  confinement  not  exceeding  thirty 
days  in  irons,  single  or  double,  on  bread  and  water  or  on  diminished 
rations;"  "solitary  confinement  in  irons,  single  or  double,  not  exceeding 
ihirty  flays."  Considering  that  such  solitary  confinement  is  to  bo  in  a 
cell  which  is  "  not  less  tlwii  tlj  feet  long  and  3^  feet  broad,  with  the 
full  height  between  decks,"  but  which  is  to  be  "properly  ventilated;" 
that  tho  amount  and  quality  of  the  food  are  not  sufficient,  as  has  been 
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^KlMMmstrated  by  experiment  and  observation,  for  the  maintenance  of 
the  ordiriarv  "wear  of  the  body;  and  that  such  oonfinement  is  accompa- 
nied with  the  deprivation  of  sunlight,  thi*  writer  is  firmly  couvineed 
tiiat  such  punishment  should  be  materially  changed,  if  not  altofi^ther 
abolished.  The  urgency  for  such  a  change  becomes  the  more  apparent  if  we 
also  bear  in  mind  that  the  sailor  thus  punislied  is,  at  the  expiration  of  his 
sentcJioe,  remanded  to  his  usual  duties  when  in  a  condition  which  ia  in  a 
iliigimi  Aoaiogous  to,  if  not  identical  with,  the  convalescoiico  from  a  wast- 
ing disease.  The  time  hab  passed  wlien  morality  was  supposed  to  be  in- 
ealcated  by  the  tails  of  a  ^^cal,^^  and  it  is  not  to  be  expected  that  a 
reelect  for  the  law  that  trc^its  him  in  the  manner  indicated  will  be 
inrreased  in  the  sailor  by  a  diet  of  nothing.  The  writer  does  not  claim  to 
be  poasessed,  as  IJurke  remarks  of  Howard,  of  "a  morbid  sympathy 
with  acomidrels/'  hut  the  offic*ial  records  of  excessive  punishments  seri- 
ously affecting  the  health  and  well-being  of  sailors,  for  trivial  offences,  for 
the  furious  mania  of  a  rum-poisoncfl  sailor,  for  that  want  of  precision 
which  is  only  attained  by  prigs,  and  of  punishments  inflicted  under  no 
warrant  of  law*  fur  alleged  incfbcicncy,  etc.,  certainly  appeal  to  him  in  the 
BttTiim  of  Terence: 


**  Homo  mim  :  hamazii  nihil  a  me  olienum  pato." 


To  use  the  words  of  Roche:  "  Poor  Jack  is  sadly  in  want  of  moral  and 
physical  improvement;  not  necessarily  a  holpless  object  for  sympathetic 
gush  and  ill-directed  philanthropy,  nor  particularly  in  need  of  'fostering 
intiuences*  or  benevolent  counsels,  but  a'human  being,  with  rights  as  well 
as  duties,  with  wrongs  not  to  be  redressed  by  liactis  alone,  and  vices 
which,  having  sun'ivfd  ages  of  coqK>real,  may  possibly  bo  amenable  to 
bioml  discipline."  The  death  of  a  sick  "  beach-comber "  '^n  board  the 
"  Sodacia,"  from  exposure  and  ill-treatment,  begging,  as  the  brutal  mate 
kicked  him  whilst  crawling  to  the  hatchway,  *'  Mercy,  for  God's  sake;" 
the  mutiny  of  the  '*  Borden;'*  the  roasting  alive  of  a  stowaway  in  tiie  fire- 
room  of  a  Pacific  steamer;  the  cases  made  known  officially  in  the  general 
orders  of  the  navy  department,  and  others  not  so  officially  promulgated — 
these  are  in  no  manner  extniortlinary  occurrences,  even  at  the  present 
lime.  Tlie  subjects  of  this  unreasonable  maritime  discipline  usually  lind 
their  way,  if  living,  for  care  and  treatment,  to  the  navai  and  marine  hos- 
pitals. 

This  maritime  law  reads,  "maintain  good  discipline,"  iL'aving  it  to  the 
master  of  the  vessel  to  define  the  word  *•  good,"  and  to  a  second  mate  to 
evoire  out  of  hi*  inner  consciousness  what  is  meant  by  "  discipline."  Its 
maintenance  is  usually  effected  by  means  of  steel  knuckles,  hclaying-pins, 
and  the  bullet. 

There  is  much  of  legislation  for  the  punishment  of  crimes  committed 
by  seamen,  but  very  little  for  the  amelioration  of  their  condition,  or  their 
)i*ation  and  advancement.  The  coarseness  of  the  task  and  the  barsh- 
of  the  task-master  have  helped  to  brutalize  this  human  being.      It  is 
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witliin  the  writer's  experience  to  have  heard  officers  of  the  navy  regret 
that  the  barbarism  of  flojfging  had  been  abolished  by  statute;  those  who 
expressed  such  a  rejjfret,  however,  were  endowed  with  mental  perceptions 
which  were  incapable  of  distinguishing  the  diiTerenco  between  mor;d 
courag-e  and  brute  force;  or  else,  reeo*riii/.iii;^  ll»i'  ubwjlute  deapotio  power 
which  llioy  possessed,  believed  that,  in  Dojberrian  logic,  "  argal,"  they 
must  use  it. 

Discipline,  as  it  aiTeots  the  well-being  of  the  sailor,  demands  a  more 
ihoronn^h  investigation  than  has  here  be*^n  limned.  Of  tlie  relation  of  the 
sick-rate  to  the  rates  of  jnmishnient  on  sliiplKwird,  tho  writer  has  a  few 
absolute  data — not  enough  at  present,  however,  for  a  proper  discussion  or 
fur  a  generalization. 

The  ordinary  exercises  on  shipboard  are  of  a  character  which  exposa 
men  to  much  fatigue  ;  yet  rnen  must  be  kept  busy — no  laziness  nor  exces- 
sive work.  Everything  should  be  done  to  promote  cheerfulness,  and  all 
exercises  should  be  within  moderate  bounds.  The  sowing-  and  meiuling- 
dnya  should  never  be  encroached  upon  ;  no  interference  should  be  per- 
mitti'd  witli  the  regular  meal  hours;  every  inilulgcMJce  nut  incumpatible 
wiih  a  iiiilitary  discipline  should  be  permitted,  for  humanity  and  indul- 
gence under  such  circumstances  go  hand  in  hand. 

The  writer,  nt  the  risk  of  being  considered  nngallant,  offers  a  word 
upon  the  presence  of  women  on  shipboard.  Nothing  but  dire  necessity 
shonlfl  ever  placi>  a  lady  on  a  vessel  of  war.  The  practice  of  permit- 
ting the  wives  of  commanding  officers  to  accompany  them  on  national 
vessels  should  be  arrested  by  law.  They  have  no  more  right  there  than 
has  the  wife  of  the  humblest  sai!or  on  board,  and  their  presence  has  caused 
more  bickering,  discontent,  and  tUs-vni^e  than  the  harshest  discipline 
wliitft  the  writer  has  ever  known.  The  extra  work  imposed  is  not 
at  all  compensated  for  by  their  presence.  Since  the  loss  of  one  of  the 
Kri'rlish  imn-clad  fleet  with  a  part  of  her  crew,  in  consequence,  indirectly, 
of  this  ijausp,  it  is  statid  that  the  wives  of  officers  are  not  permitted  to 
accompany  them  on  shipboard.  The  sooner  such  sources  of  discontent 
are  removed  the  better.  Women  themselves  would  be  the  first  to  arrest 
this  condition  of  affairs  could  they  know  the  specializations  with  whioh 
they  are  characterized  by  the  crew.  A  true  respect  for  the  sex  sliould 
never  remove  them  fiom  their  exalted  position  or  subject  them  to  the 
sliadow  of  a  cloud. 

The  writer  believes  in  a  thorough  and  rigid  discipline^ the  hand  of 
iron  in  the  velvet  glove, — but  he  does  not  believe  in  brutality.  Punish- 
ments have  bcun  divided  into  three  classes: 


1 

I 


1-  CitpUaly  where  the  death  of  the  offender  is  intended  to  deter  others 
from  similar  offences. 

H.  Pixcuiitioimri/^  whore  the  offending  person  is  removed  from  society 
by  imprisonment. 

3,  Correctional,  where  some  pain  or  penalty  is  inflicted,  so  as  to  deter 
from  future  crime. 
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These  punislimcnta  should  be  executed  promptly,  severely,  and  with  olli- 
cacy;   ibey  should  be  adiniiiiiftered,  however,  delibenitcly  and  ad^■i»edIy  ; 
Mtkd  precautionary  and  correctional  punisliinents  sliuuld  not  bo  of  such  a 
character  as  may  either  directly  or  indirectly  pernmneiitly  affect  the  health 
of   the    individual.       "  Conrmenient   in  a  low,  damp,  unwholeuomo   room, 
Dol  allowing  the  common  conveniences  which  the  decencies  of   nature 
m|uire,  but  by  which  the  habits  of  the  constitution  are  so  aSeoted  as  to 
produce  a  distemper  of  which  the  prisoner  dies,"  is  felonious  homicide, 
according  to  Erif^Iish  statute.      It   is  proposed  as  a  sanitary  measure  that 
all  power  of  puninhment  should  be  removed  from  one  miDTs  handa.      *'  No 
person,"  says  an  eminent  jurist,  "ought  to  be  entrusted  with  the  execu- 
tion of  any  sentence  who  has  l>een  personally  offended  by  the  crime  com- 
mitted.     For  this  reason  the  comiimnding'  ollicer,  who  has  a  dircKTt   per- 
sonal interest  in  tlie  preservation   of  discipline,  and  ihereforo  may  enter- 
tain angry  feelings  towards  offenders,  ic  iiA  tho  most  proper   person  to 
superintend  the  execution  of  punishments."     For  every  offence  a  sum- 
mary board  of  olBcers  should  be  summoned,  and  after  a  fair  and  impartial 
examination,  they  should  adjust  the  punislmieiit  to   the  sentence.      This 
has  already  been  directe<i  in  tfi  ■  naval  service  in  a  measure,  and  a  medical 
officer,  after  examining  the  sentence,  gives  his  reasons  for  assent  or  dis- 
sent upon  physiological  grounds  solely. 

The  writer  finds  it  diffifult  to  close  this  section  on  discipline  with 
calmness,  as  he  recalls  the  tyrannous  abuse  of  despotic  power  which  liaa 
found  its  shelter  under  that  name.  He  proffers  this  advice  to  an}*  oite 
tliinkingof  entering  either  of  the  services,  aiid  quotes  the  words  of  an 
older  oflGcer  to  a  young  relative  thinking  of  enlisting:  **  It's  a  good  idea 
—a  good  idea  ;  but  you  donH  know  how  much  trouble  you'd  save  your- 
self by  committing  suicide  first,  aud  not  afterward." 


SECTION  X. 


STATISTICS. 


The  importance  of  ajiy  statistical  information  depends  upon  the  exact 
value  of  the  numerical  units  of  the  same  nature,  and  so  comparable  with 
one  another  as  to  admit  of  their  aggregation  and  classification.  The  ad- 
vantages possessed  by  the  naval  medical  officer  in  this  respect  are  very 
grpat.  He  has  at  his  fmnds  the  physical  history  of  every  man  in  the  crew; 
the  exact  locality  and  the  environment  he  can  observe  and  register  with 
instruments  of  precision;  the  day  and  hour  of  the  invasion  of  disease  can 
be  made  out  almost  with  exactness;  and  he  lias  eliminated  from  his  data 
many  of  the  C|Uostiitriable  matters  which  under  other  circumstances  tend  to 
obscure  the  value  of  such  deductions  as  he  may  make.  Accuracy  of  diag- 
nosis is  expected  from,  and  truthfulness  of  registration  is  demanded  of 
him,  for  ail  medical  statistical  facts  should  be  marked  by  their  mathemati- 
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cal  accuracy.  The  medical  olBcer  ishoult)  be  able  to  give  readily  tbo  loss 
uf  service  per  man  in  a  given  force  from  sickiieas  during  tbe  year,  ibe 
number  of  days  of  sickness  attributable  to  each  man  for  any  required 
diiiease,  etc.  All  such  facts  have  their  bearing  in  determining  the  causes 
of  sickness  and  death  of  seamen  on  various  stations  and  under  the  inllu- 
cnce  of  different  climatoa,  and  become  provocative  of  investigation  as  to 
the  nature  of  these  causes  as  well  as  with  regard  to  the  means  for  thrir 
removal  or  prevention.  When  once  the  numerical  units  h&ve  been  classi- 
Hed  and  grouped  together,  these  groups  may  be  compared  with  each  other 
or  with  the  aggregate  of  numerical  units.  The  relation  existing  between 
these  groups  is  made  evident  by  recour::e  to  arithmetical  proportion,  which 
affords  a  constant  numerical  standard  in  peruentages  or  in  nmltiplcs  of  a 
percentage. 

Parkes,  speaking  of  army  medical  returna,  observes:  "It  cannot  be 
too  strongly  urgt^d  im  medical  officers,  that  perfect  acurracy  of  diagnosis 
is  a  duty  of  the  highest  kind.  It  is  much  better  to  have  a  large  heading 
of  undetermined  diseases,  than,  when  in  doubt,  to  put  a  case  of  diseaiMS 
under  a  heading  to  which  it  has  no  unequivocal  pretensions."  After  the 
necessary  ratios  in  regard  to  any  grouping  have  been  obtained,  the 
graphic  method  of  representing  statistical  results  may  be  adopted.  Vari- 
ous plans  have  I>ecn  used  to  delineate  such  results.  Lines  of  various 
lengths  compared  with  the  standard,  curves  with  varying  radii,  etc.,  have 
been  used,  and,  if  colored,  serve  to  fix  the  attention  more  readily  than 
would  groups  of  figures. 


SECTION    XT. 


DISEASES. 


Section  4569  of  the  Revised  Statutes  reads  thus:  "Every  vessel  of 
over  75  tons,  bound  on  a  Jet^p-sea  voyage,  to  have  a  chest  of  me(.tioines. 
If  bound  across  the  Atlantic  or  Pacific,  around  Capo  Horn  or  Cape  of 
Good  Hope,  engaged  in  whale  or  seal  hsheries,  she  shall  be  provided  with 
a  sufficient  quantity  of  lime-  or  lemon-juice,  and  also  sugar  and  vinegar  nr 
other  antiscorbutic,  to  be  served  out  to  every  seaman  as  follows:  within 
ten  days  after  salt  provisions  have  been  served  out,  the  lime-  or  lemon- 
juice  and  sugar  at  the  rate  of  one-half  ounce  per  day,  and  vinegar  one 
half-pint  weekly,  for  each  member  of  the  crew."  The  necessity  for  the 
above  directions  does  not  need  any  explanation  from  the  writer,  other 
than  to  state  that  it  is  an  evidence  of  a  tendency  on  the  part  of  the  law- 
makers towards  the  prophylaxis  of  disease — in  this  instance  scorbutus 
or  scurvy. 

The  use  of  lemon-juice  in  scurvy  appears  to  date  from  a(x>ut  1504, 
when  some  Dutch  sailors,  suffering  from  this  affection,  ate  the  oranges 
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and  IcTDons  of  which  the  cargo  was  composed,  antl  finding  themselves 
r**lieve<i  from  that  romliiion,  made  haste  to  communicate  their  mode  of 
relief.  In  1593,  Sir  Richard  Hawkins  experienced  the  antiscorbutic  effi- 
flKnr  of  lemon-juice  in  his  crew;  but  the  credit  of  its  introduction  as  a 
proj>KyIactic  against  scurvy  greatly  rests  on  the  book  of  John  Woodall, 
Master  in  Surgery,  published  in  I^ndon  in  KkJO.  Since  then  the  use  of 
ime-  or  lemon-juicc,  as  directed  in  the  statute,  has  become  the  common 
property  of  all  maritime  nations. 

The  sailor  and  the  ship  are  likewise  carriers  of  the  causes  of  disease. 
Thus,  relapsing  fever  was  brought  to  Pliiladclphia  in  18-14  by  emigrant 
Teasels  from  Ireland.  The  germs  of  cholera  have  also  been  carried  by 
Teasels  and  crews.  The  recent  outbreak  of  cholera  in  Japan  was  excited 
by  its  intro<luction  from  China,  and  the  transportation  of  the  disease  from 
one  port  lo  another  in  that  empire  was  by  vessels.  It  is  suggested  that 
on  an  outbreak  of  cholera  on  shiphonrd,  it  is  advisable  to  soparate  at  once 
all  who  have  any  diarrhoeal  trouble,  from  the  well,  to  collect  afl  the  de- 
jecta in  vessels  containing  a  strong  solution  of  copperas  or  sulphate  of 
iron^  to  allow  no  water  to  be  drank  except  that  which  has  l>een  boiled, 
and  to  dry  and  ventilate  the  vessel  and  apartments  as  much  as  possible. 

Small-pox  has  been  frequently  carried  by  vessels  and  crews.  In  such 
cases,  isolate  the  sick,  place  them  aft,  and  shelter  them  by  screens;  at  the 
aame  time  keep  the  vessel  heading  to  windward,  r»r  **on  a  wind."  Vacci- 
nate and  revaccinate  all  who  may  he  exposed;  and  the  writer  would  not 
h«»»itate,  considering  his  own  experience,  as  a  last  resort,  to  inoculate  the 
whole  crew. 

Typhus  fever — essentially,  as  one  of  its  synonyms  implies,  a  disease  of 
ships — is  a  disease  of  overcrowding,  a  disease  arising  frt>m  animal  filth, 
sikI  one  which  is  a  disgrace  to  our  present  sanitary  legislation.  The 
writer  has  no  hesitation  in  saying  ihwt  the  dismissal  of  any  commanding 
officer  would  be  the  mildest  of  punislunents  if  a  case  of  idiopathic  typhus 
ferer  should  occur  on  board  of  a  ship  under  his  contnd;  and  if  ifie  disease 
arise  on  an  emigrant  vessel,  the  captain  and  mates  should  be  imprisoned 
for  confining  the  sailors  or  passengers  on  such  overcrowded,  ill-ventilated, 
fikhy  decks  as  give  rise  to  this  disease. 

Yellow  fever  is  j>cculiarly  a  disease  of  ships — that  is  to  say,  its  origin 
is  not  directly  on  sliipbtmnl,  Imt  ships  that  are  iti  such  a  condition 
as  we  have  already  described,  with  their  human  contatninutions  and  septic 
conditions,  present  opportunities  peculiarly  fitted  for  the  growth,  develop- 
ment, and  spread  of  the  germs  of  ypllow  fovpr.  The  opinion  founded 
U|>on  the  observations  of  the  v^-llow  fever  epidemic  at  Rio  do  Janeiro,  in 
1850,  was  that  it  originated  from  decaying  organic  animid  matter.  It 
was  also  observed  that  the  general  niortalllyj  the  mortality  from  yellow 
fever,  and  the  relative  humidity  of  the  air  iluctuated  together,  and  that 
with  a  high  relative  Inimidity  the  death-rate  was  also  high.  The  average 
opinion  of  medical  officers  of  the  navy  who  have  observed  yellow  fever, 
and  experienced  an  epidemic  visitation,  may  be  briefly  stated  as  follows: 
In  addition  to  the  causes  of  malnrhil  f overs  originating  from  iH'f/ftfrNe  do- 
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composition,  there  is  superadded  a  fniasTnatic  poison  from  animal  decom- 
position— a  fiPcal  poison.  An  eminent  member  of  my  own  corps  thus 
tersely,  but  sig-nificantly,  puts  tlie  conditions:  "Crowd  filthy,  half-fed 
emij^rants  in  a  filthy,  unventtlated  ship,  to  ctobs  the  North  Atlantic — 
what  follows?  Ship  fever — genuine  typhus.  Try  the  experiment  in  a 
tropical  river,  and  you  get  typhus  ictcrodcs."  It  has  elsewhere  been 
stated  how  cleanliness  and  dryness  have  bet^n  the  means  of  preventing  the 
invasion  of  yellow  fever  on  shipboard.  AVhen  once  yellow  fever  g-erms 
find  a  lodfjment  on  shipboard,  the  difficulties  in  the  way  of  tlieir  destruc- 
tion are  almost  insurmountable.  As  an  evidence  of  this  the  writer  again 
refers  more  fully  to  a  "yellow  fever  ship,*'  as  she  is  known  in  the  service, 
the  U.  S.  S,  "Susquehanna."  In  1858  a  severe  epidemic  of  yellow  fever 
occurred  on  board  this  vessel  at  Gre}*town,  C.  A,  VoUow  fever  was  un- 
known at  Greytown,  and  the  vessel  had  arrived  directly  from  tlie  Medi- 
terranean with  a  |)erfoctly  healthy  crew.  AVIilmi  the  epidemic  appeared 
the  "Susquehanna"  put  to  sea,  bound  northward,  but  the  extent  of  the 
epidemic  forced  her  to  put  in  at  Kingston  to  secure  men  to  work  the  ship. 
Nearly  one  hundred  cases  were  landed  and  placed  in  the  hospital,  and  Dr. 
F.  Rose,  R.N.,  who  volunteered  his  services,  proceeded  with  the  rest  of 
the  crew  to  New  York.  On  her  arrival  nearly  one  hundred  more  cases 
were  landed  at  the  Quarantine  Hospital.  Previous  to  this  cruise  the  "  Sus- 
quehanna" had  suffered  from  yellow  fever,  but  in  the  interval  had  been 
exposed  to  some  two  or  three  winters  in  the  North.  It  must  bo  patent 
that  the  poison  of  the  fever  remained  quiescent,  only  awailiiij;-  favoring 
conditions  to  germinate.  As  usual,  when  the  bilges  came  to  be  examined, 
they  were  found  to  be  foul.  This  experience  was  duplicate*!  in  the  same 
vessel,  for,  after  being  again  exposed  to  several  winters,  thoroughly  fumi- 
gated and  disinfected,  and  again  being  commissioned,  on  her  return  to 
the  tropics  another  epideniic  appeared  on  board.  Extreme  cold  docs  not 
destroy  these  germs,  but  preserves  tliem  until  a  fitting  temperature,  moist 
air,  and  ofher  congenial  conditions  favor  their  restoration  to  activity  and 
growth. 

The  great  number  of  diseases  of  the  integumentary  system  which 
occur  amongst  sailors  arises,  as  the  writer  is  disposed  to  believe,  from  the 
overcrowding  and  consequent  impure  air,  which  contains  animal  organic 
matter.  The  experiments  of  Richardson  (J.  G.)  have  demonstrated  that 
minute  organic  matter  can  find  its  way  into  the  blood  through  the  respi- 
ratory channels,  and  the  observations  of  Orth  lend  credence  to  the  view 
that  such  miimte  organic  masses  of  microccoci  or  fungous  spores  may  give 
origin  to  abscesses,  carbuncles,  and  boils. 

As  two-thirds  of  all  the  pnlmonitry  diseases  on  shore  arise  from  vitiated 
air,  thfi  rule  holds  good  on  shijjito^rd  in  a  much  greater  degree.  Cold  and 
damp  furnish  to  the  sick-returns  the  acute,  subacute,  and  chronic  rheu- 
matisms, and  sequent  heart  disease. 

The  increase  in  diseases  of  the  digestive,  nervous,  and  circulatorv 
apparatus  and  systems  among  firemen  on  shipboard  has  arisen  since  the 
introduction  of  steam  as  a  motor  for  ships.      Insolation  and  heat-exhaus- 
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tion  oocor  /roquently  on  shipboard,  especially  on  steamers.     According  to 
N»y!or,  a  cloudy  day  with  a  moist  air  favors  its  occurrence, 

Tbt>  ^reat  foe«  of  the  sailor  are  impure  air  ami  moist  air.  The  medical 
history  of  any  ship  may  be  written  if  thcso  two  factors  only  are  given. 
The  limits  of  these  pages  would  not  contain  the  names  of  authors — 
omitting  even  the  details  of  facts  that  bear  upon  these  points — who  have 
on.stratf-d  the  truth  of  this  assertion,  viz.,  that  "  a  damp  ship  is  an 
le&lthy  ship.*' 

Tbetnuisportation  of  venereal  diseases  and  their  sequent  propagation  by 
sailors  is  a  matter  of  history.  Its  spread  in  the  New  World  through  tho 
instrnraentjility  of  the  navigators  of  the  fourteenth  century^  and  its  intro- 
duction into  the  islands  of  the  Pacific,  date  fn>m  the  nrrivul  of  tho  dis- 
coverers. It  has  with  the  inhabitants  of  these  islands  become  the  source 
of  their  national  decay.  In  the  discussion  of  the  mode  of  propagation 
of  this  disease  and  the  preventive  measures  deemed  necessary,  too  much 
of  the  "high  moral  element^'  and  the  like  unmitigated  bosh  has  been 
Interjected  by  the  reverend  element  in  the  comnmnity.  Venereal  affec- 
lions  are  diseases,  and  require  to  be  studied  in  their  physiological  relations 
primarily,  rather  than  in  their  moral  aspects.  TIio  normal  man,  upon  be- 
coming afTected  by  this  poison,  presents  to  the  pathologist  subjects  of 
study  in  even,'  tissue  of  the  body. 

More  than  that,  its  lethal  inHuence  is  seen  in  the  modifications  of  both 
rcture  and  function  in  descent,  and  in  the  increased  death-rates  of  such 
are  affected  by  hereditary  transmission.  No  one  is  free  from  the  dan- 
pirrs  of  its  loathsomeness;  the  healthy  an<l  tho  robust  may  become 
affected;  the  pliysically  strong,  the  mentally  energetic,  are  alike  exposed 
to  its  prematurely  decaying  iuliuences.  These  diseases  are  no  more  so- 
cial evils  than  small-pox  or  scarlet  fever,  and  they  should  be  dealt  with  in 
like  manner  by  sanitary  legislation.  Their  prevetition  may  be  exj^i^ctr'! 
with  the  Millennium — not  before, — but  their  restriction  is  much  witfiin  tho 
power  of  tho  law-makers.  It  has  been  stated  that  such  restrictive  meas- 
ures as  would  prevent  its  propagation  would  seriously  interfere  with  tho 
feo-oalled  "  liberty  of  the  individual."  The  sale  of  poisons  is  restricted  by 
law,  and  it  docs  not  materially  affect  this  liberty;  the  right  to  carry  on  an 
avocation  destructive  to  tho  life  and  health  of  one's  neighbor  is  also 
limited;  and  how  much  more  should  this,  which  diminishes  tho  well-itoing 
not  only  of  individuals,  but  also  of  communities  and  nations?  It  is 
known  from  observation  that  about  one-fourth  of  the  diseases  of  seamen 
are  venereal  in  character,  and  this  number  would  no  doubt  be  increased, 
were  all  the  eases  known,  fur  lliere  are  many  that  escape  scrutiny.  It 
should  be  made  part  of  the  duty  of  all  meulioal  olficers  of  the  navy  to  ex- 
amine men  going  on  shore  on  liberty,  to  discover  if  they  are  affected  with 
any  venereal  affections  likely  to  be  propagated,  and  to  place  them  under 
me<lical  care.  Elsewliere  in  this  chapter  the  writer  has  allnded  to  the 
neccasitv  for  the  physical  examination  of  jii-anien  for  tlm  merchant  marine. 
If  for  nothing  else,  this  examination  should  be  inarle  for  the  purpose  of 
detecting  any  of  these  diseases,  and,  upon  their  discovery,  of  subjecting 
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the  sick  man  to  medicnl  observation  and  treatment.  The  necessity  for 
such  inspectioa  of  sailors,  in  order  to  find  out  those  who  are  affected  with 
primary  lesions,  arid  tlien  to  prevent  them  from  propagating  thrse  diseases, 
needs  no  argument  from  the  writer;  it  appears  to  him  to  be  self-evident, 
axiomatic,  and  he  can  find  no  words  too  trenchant  or  too  sledge-hammer- 
like  in  cogeney  wherewith  to  drive  home  his  convictions  with  regard  to 
this  truth. 

JTospitaU  in  the  merchant  marine,  according  to  the  statute  (Sec,  4254), 
shall  not  occupy  more  than  100  superficial  feet  of  deck  or  platform.  The 
sick-bay  or  hospital  on  naval  vessels  is  located  forward  on  the  berth-deck. 
Human  devilishness  could  hardly  have  suggested  a  more  unfit  place  for 
the  treatment  of  the  sick  or  wounded.  It  should  be  removed  to  amid- 
ships in  singl.^-dt'cked  vessels^  and  in  double-docked  vessels  the  topgallant 
forecastle  should  be  prepared  for  the  aick-bay.  The  diseases  most  fre- 
(pient  and  prevalent  at  sea  have  this  advantage,  that  they  are  more  the 
subjects  of  prevention  than  most  others,  because  they  depend  upon  re- 
mote causes  ihD.i  are  assignable,  and  which  increase  or  diminish  according 
to  certain  circumstances,  which  are  in  a  great  measure  within  our  power. 


A  word  in  regard  to  anchorages  in  unhealthy  localities.  Anchor  as 
far  from  marshes  as  possible,  or  give  plenty  of  water  between  the  ship 
and  shore,  if  necessity  compels  an  anchorage  lo  leeward  of  a  marsh.  Blane 
cites  an  instance  where  a  hundred  yards  in  a  roadstead  made  a  difference 
in  the  health  of  the  ctcw  of  a  ship  at  anchor,  by  her  being  under  the  lee 
of  a  marsh  in  one  situation  nnd  not  in  another. 

The  subject  of  the  ventilation  and  dryness  of  vessels  carrying  grain, 
fruits,  and  other  perishable  articles,  as  well  as  cargoes  of  hides,  guano, 
coal  oil,  sugar,  molasses,  coffee,  etc.,  is  one  of  financial  interest  alike  to 
owner  and  merchant.  It  is  certain  that  dryness  tends  to  the  preservation 
of  perishable  cargoes,  and  that  ventilation  aUo  tends  to  lessen  the  active 
decay  that  occurs  in  hot  closed  holds.  To  secure  audi  ventilation  to 
cargoes,  but  for  no  other  general  use,  the  writer  is  of  the  opinion  that 
the  system,  known  as  the  "  automatic  tubular  ship-rudder,^'  is  especially 
adapteil. 

Turnhnll's  five  cardinal  directions  for  all  vessels  were:  1st.  To  keep 
dry.  2d.  To  keep  clean.  3d.  To  avoid  cold  and  fatigue.  4th.  To  keep 
warm  in  winter;  and  5th.  To  keep  regular  discipline. 

The  writer,  before  he  pipes  "Belay"  to  this  chapter,  which  has  oc- 
cupied his  few  spare  hours  granted  from  official  duty,  desires  to  close 
with  a  quotation  from  Sir  Gilbert  Blane,  to  which  he  heartily  assents, 
for  Blane  desired  and  asked  that  they  might  become  part  of  public  in- 
Btruotions,  and  not  be  left  to  the  so-cnlled  discretion  of  the  commanding 
olliccr,  and  he  calls  such  a  regulation  **a  legal  necessity." 

"  1  hardly  ever  knew  a  ship's  company  become  sickly  which  was  well 
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regolated  in  point  of  cleanliness  and  dryness.  It  is  the  custom  in  some 
ships  to  divide  the  crew  into  squads  or  divisions,  under  the  inspection  of 
nspective  officers,  who  make  a  weekly  review  of  their  persons  and  clotli- 
ingy  and  are  answerable  for  the  cleanliness  and  regularity  of  their  several 
allotments.  This  ought  to  be  an  indispensable  duty  in  ships  of  two  or 
three  decks  ;  and  when  it  has  been  practised,  and  at  the  same  time  ven- 
tilation,  cleanliness  and  dryness  below  and  between  decks  have  been  at- 
tended to,  I  have  never  known  seamen  more  unhealthy  than  otlier  men. 
The  neglect  of  such  attentions  is  a  never-faiUng  cause  of  sickness." 
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PEnnxps  tlie  best  introduction  to  a  discussion  of  the  hypeneof  mines 
is  a  sketch  of  the  work^  habits,  and  mode  of  life  of  xhii  \mrty  rhiefly  affect- 
ed by  it — the  working  miner.  it  is  premised  thiit  the  word  "mine"  in 
this  paper  is  tiseil  in  its  ordinary  sense,  as  referring  to  a  Buhternincaii  ex- 
csivation,  of  greater  or  less  extent,  and  that  though  f^uhstaniially  the  suine 
class  of  hygienic  conditions  is  to  be  found  in  all  mines,  the  ones  considered 
in  this  pa|K'r  are  those  especially  pertaininc;  to  coal-mines. 

The  working  miner,  then,  usually  devotes  his  whole  life  to  that  occu- 
pation. He  frequently,  perhaps  generally,  begins  at  the  age  of  from  eight 
to  twelve  years  as  a  "slate-picker"  in  the  breaker — the  building  in  which 
the  coal  is  prepared  for  market — where  his  business  is  to  sit  all  day,  with 
twenty  or  thirty  companions  of  about  hia  own  nge,  and  piek  out  fragments 
of  slate  from  a  thin  stream  of  coal  constantly  flowing  i>ast  liim.  Tiie  jdace 
in  which  he  works  is  apt  to  be  more  or  less  open  and  exposed  to  draughts. 
His  clothing  consists  of  shirt  and  pantakfons,  usually  old  and  ragged;  a 
b«ttere<l  cap  and  a  pair  of  coarse  shoes — the  last  oft(*n  omitterl  in  summer. 
His  whole  costume,  whatever  its  original  enlor,  is  soon  stained  a  uniform 
black  by  the  thick  cloud  of  coal-dust  whieli  fills  the  breaker,  iiltei-s  through 
bis  clothing  and  begrimes  his  skin,  and  which  fonns  a  large  com]>onent 
JjVt  of  the  atmosphere  he  breathes.  As  l>oy  and  mart,  his  invariable 
l^ctiee  at  the  close  of  every  working  day  is  to  wiish  tnniself  thoroughly 
from  head  to  foot,  a  custom  to  which  his  hai-diness  an<i  generally  rugged 
health  in  early  life  arc  to  be  largely  attributed.  His  diet,  as  boy  and  man, 
is  simple.  Pork,  salt  fish,  potatoes,  and  home-made  bread  are  its  staple 
constituents;  but  when  work  is  goodaiul  money  suflicient,  all  the  luxuries 
of  the  local  market  are  to  be  found  on  the  miner's  table.  He  learns  to 
smoko  and  chew  tobacco  at  an  early  age,  has  few  or  no  scruples  against 
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the  use  of  either  malt  or  alcoholic  liquors,  and  withal  grows  up  to  be  » 
Ijsty,  sinewy  youth,  who  seltlom  troubles  the  doctors,  unless  overtaken  by 
one  of  the  numerous  accidents  to  which  his  own  recklessness  not  less  than 
his  somewhat  dangerous  occupation  exposes  him.  At  the  age  of  eighteen 
or  twenty,  if  he  has  not  previously  entered  the  mine  as  a  driver,  or  for 
some  other  description  of  hoys'  work,  he  goes  in  as  a  **  laborer,"  hocoming- 
in  effect,  though  not  in  name,  an  apprentice  to  a  practical  miner,  with 
duties  so  nearly  the  same  as  those  of  his  "  boss,"  that,  for  the  purposes  of 
this  article,  thoy  may  be  considered  identical. 

The  miner  gets  to  his  work  shortly  before  seven  o'clock  in  the  morning, 
if  on  the  "day  shift,"  or  between  five  and  six  in  the  evening,  if  on  the 
•'  night  shift."  He  is  dressed  in  flannel  shirt,  woollen  or  heavy  duck  pan- 
taloons, heavy  shot's  or  boots,  and  usually  with  a  coat  thrown  loosely  over 
his  shoulders.  On  his  head  ho  wears  a  cap,  a  slouch  hat,  or  a  helmet 
shaped  like  a  Hromairs,  but  of  smaller  dimensions.  Whatever  the  head- 
gear, his  lamp,  a  small  tin  one  shaped  like  a  niintaturo  coffee-pot,  swings 
by  a  hook  over  the  visor;  unless  the  place  in  which  he  works  is  '•fiery," 
when  he  carries  a  safety-lamp  in  his  hand.  His  dinner-can  and  canteen 
of  water  or  cold  tea  are  swung  from  a  strap  passing  over  his  shoulders. 
Thus  equipped  he  rides  down  the  shaft  or  the  slope,  and,  if  he  is  lucky 
enough  to  catch  a  train  of  empty  mine-wagons  going  to  his  working- 
place,  he  "rides  in,"  a  distance,  it  may  be,  of  two  or  three  miles  from  the 
foot  of  the  shaft.  It  no  wagnns  are  at  hand,  he  walks,  most  of  the  way 
through  water  and  slush,  taking  small  account  of  wet  feet,  or  indeed  of 
wet  clothing  at  any  lime,  though  the  roof  over  him  may  drip  all  day  long. 
It  is  an  exceptional  case  if  he  wears  a  rubber  or  oil-cloth  suit,  even  in  the 
wettest  places. 

Two  miners,  or  two  miners  and  a  laborer,  form  a  gang,  and  their  work 
is  an  alkTiialion  of  exhausting  pin'sicnl  labor  and  intervals  of  rest.  They 
work  with  drilling-bar,  powder,  and  pick,  getting  down  the  coal  and 
breaking  it  to  a  size  small  enough  to  handle;  with  drills,  preparing  and 
charging  a  hole  for  blasting;  with  shovels,  clearing  away  the  coal  and  get- 
ting it  into  the  mine-cars  to  l>e  sent  to  the  surface;  and  then,  when  a  par- 
ticular job  is  done,  or  a  blast  is  to  be  fired,  they  repair  to  the  nearest  place 
of  safety,  and  in  their  overheated  condition  sit  down  in  the  cold,  damp 
draught  of  the  ventilating  current  to  cool  off  as  rapidly  as  possible.  Is  it 
any  wondor  thut  rheumatism,  consumption,  and  "miner's  asthma,"  are  the 
common  ailments  among  them  ?  In  walking  to  and  from  his  work  along 
the  mine  gangway,  the  miner  tries  to  step  on  the  sills  on  which  the  track 
is  laid,  thus  avoiding  the  hollows  worn  by  the  mnles'  feet  between  the  sills; 
and  as  these  are  laid  from  two  and  a  half  {a  throe  and  a  half  feet  apart,  the 
effort  gives  Iiim  a  long,  slow,  swinging  gnit,  the  head  being  thrown  for- 
ward to  coiujterbalance  the  body.  The  same  posture  is  found  best  for 
traversing  the  "manways"  and  other  smaller  passages,  the  long  stride 
being  advantageous  in  picking  the  way  over  rough  and  uneenain  ground, 
whilu  the  bent  head  escapes  projections  of  the  roof,  aTid  permits  the  light 
of  the  lamj)  in  the  miner's  cap  to  fall  on  the  ground  at  his  feet.    The  habit 
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fixed,  and  the  old  miner  may  always  l>u  known  byliis  bent  slioul- 
Bwinrring  stride.     That  this  unnatural  compression  of  tho  diest 
etDtiot  but  be  iajurious  is  evident. 

Among  the  most  laborious  of  the  miner's  duties  is  sotting  the  timbers 
which  support  the  roof.  The  gangway,  or  gonoral  passage-way  of  the 
inine^  is  usually  from  seven  to  ten  f*iet  in  height,  and  about  the  same  in 
viJth,  seldom  falling  below  these  dimensions  in  American  minos,  whore 
thick  beds  of  coal  are  worked  and  th«  cars  are  drawn  by  mulo  or  Incomo- 
Uve  power,  though  in  the  thin  beds  of  England  and  Wales,  ihcy  are 
often  §o  small  that  a  man  cannot  stand  upright  in  them.  *'TI]o  gangway 
timbers,"  unless  the  rock  and  coal  are  xmusually  solitl,  consist  of  a  prop 
on  each  side,  with  across-piece  uniting  them.  They  are  from  10  to  15 
loch«9  thick,  of  length  adapted  to  the  dimensions  of  the  gangway,  and 
being  of  green  wood,  are  correspondingly  heavy,  weighing  from  300  to 
500  pounds,  according  to  size.  Yet  three  men  arc  expected  not  only  to 
«rt  ibe  side-pieces,  but  to  lift  the  heavy  cross-beam  into  position  far 
above  their  heads,  and  fix  it  there.  The  work  is  so  hard,  performed  as 
it  is  beyond  the  "  brattice  "  which  Bupplies  fresh  air,  in  an  atmosj)herc 
rooro  or  Ic^ss  charged  with  powder-sninke  and  carbonic  acid  gas,  that,  by 
the  time  it  is  done,  all  three  are  thoroughly  exhausted  and  overheated, 
and  in  most  favorable  condition  for  the  reception  of  colds,  lung  disorders, , 
and  rheumatism.  If  working  in  a  steeply  pitching  "breast,***  though  the 
timbers  used  are  not  so  large,  they  are  quite  largo  enough  to  tax  the 
strength  of  tlie  two  men  who  hare  to  get  thetn  up  a  stoop  and  diJBnilt 
"manway  "  by  sheer  lifting  and  pulling.  In  this  way,  which  is  almost 
like  working  up  through  a  chimney,  timbers  averaging  perhajis  eight  feet 
long  by  six  inches  thick  are  carried  to  the  top  of  tliu  "  breast,"  which 
may  be  from  sixty  to  eighty  yards  above  the  gangway  level. 

Mention  has  been  made  of  the  "  brattice."  This  is  a  liighly  important 
aid  to  the  ventilation  of  the  mine.  It  is  an  air-tight  partition,  gonerully 
carried  along  one  side  of  the  gangway,  though  somelimos  over  its  top, 
and  so  arranged  with  reference  to  the  ventilating  current,  tlmt  the  frosh 
air  is  carried  along  one  side  of  it,  while  the  impure  air,  which  is  to  be 
withdrawn,  passes  along  the  other.  Its  object  is  to  keep  up  a  circulation 
of  air  in  the  recess  formed  by  advancing  operations  at  the  "  face  "  of  the 
workings.  As  every  passage  or  chamber  is  pushed  forward  into  the  solid 
coal  or  rock,  it  necessarily  forms  a  bay,  in  which  the  air  is  always  stag- 
nant, unless  moved  by  some  such  appliance  as  the  •*  brattice."  Couunu- 
nicating  passages,  called  '*  headings,"  arc  made  between  the  working- 
chaml>ers,  aViout  thirty  yards  apart,  for  the  same  purpose;  but  as  the 
chamber  is  opened  beyond  the  "fieadtng,"  a  *'  brattice  "  becomes  necea- 


*  In  rteeply  pitching'  breasts  of  jrreat  tbicknPtw— say,  like  the  Mammoth  Vein  in 
PetmiiylTania— cunbcrs  are  not  U'^cd.  but  the  ntitier  works  the  coal  on  hencUcH,  aud 
work*  from  tlie  top  rock  downward,  having'  his  brcaat  constantly  full  of  cool,  on 
which  be  stands.  In  coal>beds  of  ordinary  thickness,  say,  tea  feet  and  less,  those  lim- 
beta  are  used. 
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sary  here  also.  One  ^^rcat  causo  (tf  impurity  in  the  atinosphoro  in  whTcr 
the  miner  works  is  that  the  brattice  is  frequently  nt'i^leeteil,  and  the. 
work  pushed  so  far  beyond  it  that  it  ceases  almost  entirely  to  affect  the 
air  at  the  "  face,"  wJiifh  then  becomes  loaded  with  powder-smoke  and 
carbonic  acid,  or,  in  fiery  mines,  carburt»ttod  hydrogen.  In  cither  case  the 
effect  on  the  miner's  health  is  most  injurious. 

Of  course  the  principal  occupation  of  the  coal-miner  is  cutting  and 
getting  out  coal,  and  here  again  his  work  is  performed  under  disadvantage* 
ous  circumstances  as  regards  tlie  preservation  of  health.  Much  of  it  con- 
sists in  lying  on  the  side,  "holing  under"  the  mass  in  a  low  cut,  where 
every  stroke  of  the  pick  dislodges  a  fresh  shower  of  dust,  to  be  inhaled 
by  the  miner.  Other  portions  consist  of  straining  at  arm*8  length  to  dis- 
lodge a  mass  hanging  from  the  roof,  of  lifting  and  tugging  at  hea%y 
weights,  of  shovelling  continuously,  hour  after  hour  (where  coul  has  to  be 
shovelled  into  the  nunc-carsj  the  filling  of  from  eight  to  ten  cars,  holding 
three  tons  each,  is  considered  a  day's  work  for  a  laborer),  and  of  swinging 
a  heavy  sledge  in  drilling  by  hand-power.  His  footing  is  frequently  un- 
steady', having  to  be  maintained  on  a  steeply  pitching  floor  of  smooth  sUte, 
so  that,  us  a  miner  once  expressed  it  to  a  friend  of  the  writer,  **  it  is 
very  much  like  asking  a  man  to  stand  on  the  roof  of  a  house  while  work- 
ing." There  are  chasms  under  foot  and  loose  rocks  overhead,  equally  to 
be  avoided,  and  the  whole  shrouded  in  a  darkness  which  the  miner's  lump 
reduces  only  to  a  semi-obscurity,  and  whic^h  hides  without  removing  the 
danger. 

The  miner's  life  when  not  at  work  also  has  its  effect  on  his  general 
health,  and,  as  with  every  other  class  of  men,  this  X'aries  according  to  the 
tastes  and  temperament  of  tlio  individual.  His  house  is  of  frame,  plainly 
but  conveniently  built,  and  furnished  with  the  necessary  conveniences  of 
life.  Being  situated  in  the  country,  and  in  a  section  where  land  is  of 
little  value  for  either  building  or  agricultural  purposes,  there  is  plenty  of 
space  about  the  house,  and  fresh  air  in  abundance.  Even  the  close  neigli- 
borJiood  of  frequent  hog-pens  and  occasional  stables,  and  the  universal 
practice  of  emptying  slops  from  the  house  on  the  ground  at  the  back 
door,  have  little  or  no  deleterious  effect,  being  neutralized  by  the  abun- 
dance of  pure  air  with  which  their  odors  and  gases  mingle. 

The  miner's  first  care  on  coming  from  work  is  to  take  a  tub-bath, 
cleansing  his  skin  thoroughly.  He  then  dresses  in  a  clean  suit,  eats  his 
supper,  and  is  ready  for  the  duties  and  amusenvents  of  the  evening,  both 
of  which  are  few  and  simple.  Usually  the  male  inhabitants  of  the 
"patch  "  gather  in  groups  in  the  open  air,  in  the  village  store,  or  in  the 
omnipresent  saloon,  and  smoke  and  talk,  until  the  coming  of  an  early 
bed-time  sends  them  home.  Comparatively  little  drinking  is  indulged  in 
except  on  pay-day,  which  comes  once  a  month,  and  is  celebrated  by  the 
<lrinking  classes  with  a*' spree."  In  this  particular  the  miner's  nation- 
ality makes  itself  seen.  While  men  of  all  nations  may  be  found  drinking 
to  intoxicatiou,  the  practice  as  a  race  is  confined  to  the  Irish,  There  are 
few  of  American  descent  among  the  miners,  and  these  are  generally  found 
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UMiofr  the  befit  and  steadiest  of  tbd^r  class.  Tho  Irish  aro  tlio  most 
mmerous,  and  they  art!  fund  of  litjuor,  drink  to  exooss,  and  nro  very 
^tturelsomc  when  drunk.  Terrible  fights  often  accompany  a  pay-Hay 
&inon^  tiicm.  Next  lo  the  Irish,  in  nunibera,  aro  the  Welsh, a  tein- 
pftTBtK,  thrifty  and  intelligent  race,  who  form  a  valuable  element  in  tho 
popalAtion.  They  are  iridustrious  and  ooonomii'al,  generally  succeed  in 
securing  homes  of  their  own,  which  thoy  delight  in  beautifying  and  koe]>- 
ing  in  order,  and  are  apt  to  be  found  in  positions  of  trust  and  authoritv 
in  lator  life.  Germans  and  Poles,  too,  Are  industrious  and  economical, 
but  less  intelligent  and  less  temperate  than  the  Welsh,  more  careless  in 
llif  ir  j»ersoniil  habits,  and  utterly  regardless  of  tho  laws  of  health.  They 
cat  unwholesome  food,  sleep  in  ill-ventilated  rooms,  and  early  acquire  a 
•allow,  unhealthy  appearance.  Nevertheless,  their  active  occupation 
and  the  enforced  cleanliness  of  the  "shifting-suit"  counteract  many  of 
the  ill  effects  of  their  mode  of  livinji;,  and  they  will  probably  be  found  to 
average  as  long  lives  as  tho  other  races.  Less  numerous,  though  mak- 
ing up  the  bulk  of  the  population  in  certain  localities,  are  Scotch,  Kng- 
li*h«  and  Italian  miners.  The  last  are  much  like  tho  Irish  in  habits,  while 
the  others  hold  an  intermediate  place  between  them  and  the  Welsh.  It 
M  of  course  to  be  understood  that  these  remarks  apply  in  general  to  the 
nal tonalities;  there  are  very  good  workmen  and  cxcclletit  citizens  in  all 
classes,  and,  similarly,  there  are  worthless  characters  in  all;  but  the  gon- 
ttal  tendency  will  l)e  found  as  has  been  stated.  As  in  every  other  occu- 
pation, pergonal  habits  have  their  effect  on  tho  constitution,  and  pre- 
dispose it  to  invito  ur  to  repel  disease.  Thus,  drunkenness  causes  gray 
tabcnmlosis,  which,  with  the  inhalation  of  dust  and  noxious  gases,  pre- 
disposes to  consumption,  a  very  common  di.sease  in  mining  towns. 

One  of  the  most  prominent  conditions  of  a  miner's  working  life — cer- 
tainly the  first  to  be  noticed   by  the  casual  visitor — is  the  absence  of  sun- 
ligbi,  a  very  deleterious  condition  as  many  physicians  and  engineers  of 
Ui^  practical  experience  consider  it,  while  others  as  positively  deny  that 
b»  snv  injurious  effect.      Dr.  J.  T.  Carpenter,  of  Pottsville,  in  a  paper 
before   the  Schuylkill    County  Medicfd    Society,  says  (Transiir'tioiis 
IwL  Soc.  of  Pennsylvania,  ISHS-O,  p.  4S8)  :  "The  deprivation  of  sun- 
light must  be  a  very  strongly  predisposing  cause  of  disease.     It  is  to  be 
wpected  that  the  results  of  this  deprivation  will  become  apparent  in  gen- 
eral aniFmia,  in  chronic  nervous  irritations,  in  tendencies  (easily  to  be  de- 
veloped  by  exciting  causes)   toward   scrofula,   tubercular  phthisis,  and 
allied  maladies."     Other  practitioners,  however,  assert  that  the  depriva- 
tion of  sunlight  is  among  the  least  of  the  miners'  afflictions  ;  that  no  in- 
jurious effects  from  it  are  perceptible,  and  that  no  acute  disease  can  be 
tnced  either  wholly  or  in  part  to  this  cause  ;  while  physicians  will  prob- 
ably continue  to  differ  forever  as  to  whether  or  not  absence  from  sunlight 
during  all  the  working  hours  predisposes  to  or  prolongs  any  chronic  com- 
pUint.     In   this  connection   it  must  bo  borne  in  mind  that  tho  miners' 
work  is  carrie<l   on   wholly  by  artificial  light,  and  tlmt   usually  of  a  very 
poor  quality.     Not  the  faintest  ray  of  sunlight  can  penetrate  to  him,  and 
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about  the  first  thing  tlie  unaccustomed  visitor  usually  remnrks  is  that  it 
so  vert/  dark.  It  needs  but  a  slight  exercise  of  the  imagination  to  per- 
suade him  that  he  has  at  last  found  a  sample  of  thut ''thick  darkness 
that  might  be  felt"  which  once  visited  the  laud  of  Egypt. 

Ill  the  winter  season,  especially  when  the  mines  are  working  "full 
time,"  their  inmates,  as  a  rule,  see  but  little  of  the  sun  during  their 
working  days.  They  euter  the  mine  before  sunrise,  and  quit  it  after  sun- 
set. It  is,  however,  a  very  common  practice  among  them  to  work  "week 
about,"  one  week  by  day  and  the  next  week  by  night.  In  this  case  they 
have  at  least  from  four  to  six  hours  of  every  day's  daylight  during  their 
night  week,  and  in  any  case  they  usually  spend  Sunday  above  ground. 
They  do  not  complain  of  want  of  sunshine,  and  it  is  difficult  to  trace  any 
ill  effects  of  its  absence  upon  them.  Their  complexions  are  pale,  but  not 
more  so  than  those  of  persons  who  work  at  niglit,  or  in  shaded  rooms 
above  ground  ;  and  their  eyesight,  as  a  general  thing,  considering  the 
miserable  light  they  have  to  work  by,  is  remarkably  good.  Few  miners 
are  conipelleu  to  wear  eye-glasses,  for  either  working  or  reading,  before 
reaching  old  age. 

But  though  the  deprivation  of  sunlight  may  bo  a  matter  of  dispute, 
so  far  as  the  actinic  clToct  is  concerned,  there  can  be  no  question  that  the 
quality  of  the  light  by  which  the  miner  works  has  a  most  important  bear- 
ing on  the  subjVct  of  liis  liability  to  accidental  injury  or  death.  The 
l>est  light  that  has  yet  been  devised  for  liis  use  is  the  common  tin  lamp 
above  described,  fed  with  fish-oil,  or  with  a  mixture  of  whale  and  coal-oils. 
This  lamp  yields  a  light  about  equal  in  practical  use  to  that  of  three  sperm 
candles,  and  when  carried  on  the  miner's  head  gives  him  all  the  light  ho 
needs  in  traversing  the  galleries  of  the  mine,  its  elevated  position  showing 
him  every  projection  of  the  low  rouf,  and  every  piece  of  loose  coal  or 
rock  that  may  threaten  him,  while  at  the  same  time  his  eyes  are  shielded  fl 
from  its  glare,  and  his  hands  are  left  free  to  work  or  carry  his  tools,  lu 
his  working-places,  however,  and  especially  in  the  immense  chambers  so 
frequently  met  with  in  the  Pennsylvania  anthracite  mines,  it  is  very  dif- 
ferent. Where  the  thicker  beds  of  coal  are  worked,  or  where  the  rock  ^ 
partition  between  the  workings  in  one  bed  and  those  in  a  superincumbent  H 
one  has  been  broken  through,  it  is  not  uncommon  to  find  chambers  30 
feet  wide  by  100  feet  long  (occasionally  even  doubling  these  dimensions), 
with  a  ceiling  30,  40,  or,  in  extreme  cases,  00  feet  or  more  in  height. 
Two  or  at  most  three  miners'  lamps  are  expected  to  illuminate  so  much 
of  this  immense  space  as  to  enable  tlio  miners  working  in  it  to  see 
wliether  the  elTocts  of  blasting  or  the  nulurnl  working  of  the  strata  havo 
loosened  any  pieces  of  rock  or  coal,  which  arc  likely  to  come  tumbling 
down  upon  them,  as  well  as  to  make  all  secure,  and  to  prosecute  their 
work  of  iHslodging  and  getting  out  the  coal  to  the  best  advantage.  It  is 
true  that  the  above  description  applies  ojily  to  chambers  which  are  nearly 
worked  out,  in  *Mlat -pitching"  beds  of  great  thickness,  and  that  in  the 
majority  of  cases  miners  are  enabled  to  keep  their  work  within  narrower 
limits  than  those;  but  it  is  also  true  that  hundreds  of  men  work  in  just 
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wtnations  as  arc  here  described,  and  whatever  advantage  may  be  de- 
rireti  fxx>ni  ability  to  keep  close  to  their  work  is  too  often  counterbalanced 
hj  the  use  of  safety-lamps,  which  are  made  necessary  by  the  presence  of 
explosive  gas,  and  which  give  a  light  scarcely  equal  to  one-tenth  that  of 
the  naked  lamp. 

In  some  mines,  where  the  oonl-heda  lie  horizontally  or  at  a  low  angle 
with  the  horizon,  there  is  room  to  accumulate  waste  matter,  and  many 
tons  of  rock,  slate,  refuse  coal,  decaying  wood,  and  uU  the  wuste  material 
of  the  mine,  are  thrown  in  heaps  called  "the  gob;"*  and  in  bituminous 
and  semi-bituminous  mines,  where  the  coal  is  soft  and  disposed  to  gen- 
erate beat,  the  "gob**  frequently  raises  the  temperature  of  the  surround- 
ing workings,  and  occasionally  even  reaches  the  point  of  spontiineous 
combustion.  In  steeply  pitching  mines  this  is  not  the  case,  as  then  all 
the  contents  of  the  chambers  gravitate  to  the  gangway,  and  the  "gob" 
must  be  carried  out  with  the  coaL  Where  "  gob  "  accumulates,  however, 
where  the  iron  pyrites  commonly  found  in  coal  are  decomposed  by  the 
action  of  water,  and  where  decomposing  orgHiiie  matter  contributes  its 
quota  of  heat,  the  temperature  is  raised,  and  if  the  air-current  is  sluggish, 
that  portion  of  the  mine  may  become  oppressively  hot.  The  heat  thus 
generated  produces  a  gus  which  English  miners  call  "stytho,"  very  in- 
jarious  to  the  health  of  tho  workingmen.  If  now  the  miner,  after  work- 
ing in  this  heated  atmosphere,  exposes  himself  unguardedly  ta  the  cooler 
air  of  the  gangways,  or  places  himself  in  the  draught  of  the  ventilating 
cnnvnt,  he  runs  the  same  risk  which  exposure  to  similar  conditions  would 
involve  on  the  surface  of  the  earth — no  more  and  no  less.  The  careful 
nin^r  protects  himself  by  putting  on  the  coat  which  he  has  thrown  aside 
wlu'Ie  at  work,  before  ho  reaches  the  gangway.  The  careless  one  takes 
tlie  risk  and  the  consequences. 

The  gases  found  in  coal-mines  give  rise  to  a  class  of  evils  peculiar  to  the 
btuiricss,  and  most  fatal  in  their  consequences.  They  are  the  niincr^s  most 
deadly  and  most  insidious  foe,  an<l,  uidess  guarded  against  by  thorough  ven- 
tilation, his  most  datigerous  one.  Disease  contracted  by  exposure,  or  sud- 
den death  from  the  fall  of  tons  of  rock  and  coal,  is  too  often  duo  to  the  fault 
of  the  sufferer  himself,  and  the  consequences  of  his  folly  gerierally  fall  upon 
himself  alone;  his  fellow-workmen  aro  not  involved  in  the  dostruetiuji 
which  overtakes  the  too  careless  or  too  venturesome  individual;  but  not 
so  with  the  gases.  A  single  ignorant,  drunken,  or  reckless  miner  may  in 
a  moment  fire  the  charge  that  shul!  hurl  a  hundred  into  eternity;  nor  tki 
the  fata]  consequences  of  the  rash  act  cease  with  the  flame  and  shock  of 
the  explosion;  the  "after-dump"  is  even  more  deadly  than  the  fire-damp, 
and  often  carries  death  not  only  to  those  who  have  survived  the  ex|)lo- 

if  but  to  the  brave  bands  of  rescuers  who  aro  always  ready  to  rush  to 

assistance  of  the  sufferers  before  the  atmosphere  of  the  mine  has  been 

tored  to  a  condition  lit  to  sustain  life. 

H.  C.  Taylor  (Statistics  of  Coal,  p.  OQ,  od.  1855)  gives  the  following 
mine-gases  and  their  relative  specific  gravity; 
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Carburetted  hydrogen  ("  fire-damp  ") 0.558 

Axotu  or  nitrogen  gas 0.076 

Atmospheric  air 1.000 

Sulphuretted  hydrogen 1.191 

Carbonic  acid  gas  (**chake-damp") 1.5'24 

Arsenical  and  uicrcuriul  vapors  (not  determined). 


Hon.  Andrew  Roy,  State  Mine  Inspector  of  Ohio  (Third  Ann.  Kep.,  |\ 
87,  18TG)  says: 

*'  The  noxious  and  poisonous  gases  of  mines  are  fire-damp  (light  car- 
buretted hydrogen  gas),  black-damp  (carbonic  acid  gas),  white-damp  (car- 
bonic oxide  gas),  and  sulphuretted  hydrogen  gas,  also  called  \vhite-damp 
by  ihe  miners."  These  are  all  noxious  gases  and  not  to  be  trifled  with; 
but  by  far  the  most  important  are  fire-damp  and  blauk-damp,  the  latter 
also  called  "after-damp"  (though  not  correctly  so  in  a  strict  sense)  be- 
cause it,  mingled  with  nitrogen  and  steam,  invariably  follows  an  explo- 
sion of  fire-damp.  Carburetted  hydrogen  is  one  of  the  most  common 
gases  of  nature.  It  is  the  njarsh-gas  which  rises  from  the  decomposing 
vegetable  matter  in  swamps,  and  forms  the  *' will  o'  the  wisp"  of  tho 
belated  wanderer.  It  abounds  in  certain  rocks,  and  is  very  abundant  in 
the  carboniferous  strata;  but  its  most  conspicuous  display  is  to  be  seen 
in  the  enormously  productive  '* gas-wells"  of  the  Pennsylvania  oil-i^gion, 
where  miJlions  of  cubic  feet  are  daily  given  oft.  There  is  comparatively 
little  of  it  in  American  mines  as  yet,  but  more  will  probably  l>u  found  as 
the  mines  go  deeper.  It  is  more  abundant  in  bituminous  than  in  anthra- 
cite coal,  and  in  deep  workings  than  in  sliallow  ones.  None  of  the  Ameri- 
can bituminous  mines,  though  fatal  explosions  have  occurred  there,  have 
as  yet  penetrated  far  enough  to  set  this  gas  free  in  the  dangerous  quanti- 
ties which  have  so  often  made  fiery  furnaces  of  the  English  mines;  and 
though  a  number  of  fatal  explosions  have  occurred  in  the  deeper-worked 
anthracite  pits,  they  have  been  limited  in  chamcterand  are  growing  rarer 
year  by  year  as  the  science  of  mining  is  more  fully  understood  and  iho 
ftft  of  ventilation  more  carefully  applied. 

The  common  name  of  this  gas,  "  fire-damp,"  is  doubtless  derived  from 
its  observed  phenomena.  Mixed  with  common  air  in  the  proportion  of 
one  part  of  carburetted  hydrogen  to  seven  or  eight  of  air,  it  becomes  vio- 
lently explosive,  fdliiig  the  chambers  and  galleries  in  which  it  ignites  with 
an  iiUcnscly  hot  flame,  accompanied  by  an  enormous  expansion  of  the 
gas  and  followeil  by  an  equally  violerU  contraction — or,  more  correctly 
S|MMiking.  by  a  vacuum  which  the  surrounding  atmosphere  rushes  in  to  fill. 
Its  chemical  effects  are  the  direct  production  of  the  vapors  of  water  and 
ciuic  acid,  and  the  separation  of  azote  or  nitrogen,  (Taylor,  p.  102.) 
At  an  inquiry  into  the  cause  of  a  disastrous  explosion  in  Lancashire, 
IbMluidyin  October,  1877,  where  the  knowledge  and  experience  of  the  best 
and  mine  inspcrctors  in  Erjgland  were  consulted,  it  was  found 
CBbavettod  hydrogen  will  not  explode  uidess  mixed  with  at  least  six 
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times  its  bnlk  of  ^atmoftpheric  air,  nor  when  tliluted  with  fourteen  timcv 
Its  bolk  of  air;  its  greatest  explosive  force  is  when  combiiied  iii  tin?  pro- 
iTlion  of  one  part  of  gaa  to  from  seven  to  ten  of  air.  When  this  iiiix- 
ire  is  fired  it  suddenly  expands  to  1,700  timej  its  former  volume,  or,  if 
inedr  exerts  a  pressure  of  :lfO0  pounds  to  the  square  inch,  while  tho 
fierature  rises  to  1500**  Falirenheit.  The  auddon  and  violent  expan- 
drives  before  it  all  the  atmospheric  air  which  is  not  consumed,  and 
Imves  the  workings  filled  with  a  compound  of 

Kitrogen Kight  parts. 

Carbonic  acid  gas Two        ** 

Watery  vapor  (steam) One  part. 

a  tnixture  fatal  to  all  kinds  of  Kfe.     In  less  violent  explosions  a  portion 
of  atmospheric  air  may  remain  and  miiigle  with  the  after-damp,  in  which 
case  tJiere  is  less  danger  of  immediate  aqihyxia  to  tho^e  who  may  be  in 
t^  workings.     At  the  same  inquest   it  was  found  that  a  safety-lamp 
may  not  be  moved  through  an  explosive  mixture  at  a  greater  speed  than 
eifi^  feet  a  second,  as  at  a  higher  rate  tho  flame  of  the  lamp  will  be 
loroed  through   the   gauzo   mesliL'S  which    protect  it.     The   explosion   in 
({uestion  was  thought  to  have  been  caused  by  a  boy  carrying  a  safety- 
Imp  at  a  rate  of  five  feet  a  second  against  an  air-current  heaVily  loaded 
with  pas,  which  was  moving  at  tho  rate  of  eight  feet  per  .second.     The 
dippotion  taken  by  an  explosion  of  firc-dump  is  always  eontrarv'  to  that  of 
ibe  ventilating  current  ;  that  is,  it  travc-ls  toward  the  downcast  shaft,  and 
in  this  way  it  frequently  reverses  the  current,  causing  the  downc^ist  shaft 
lo  k)ecome  tlio  upcast,  and  vic4i  vcrjid.    This  is  probably  caused  by  the  fact 
that  ill©  supy>ly  of  oxygen  which  feeds  the  flame  comes  in  with  the  air- 
current,  a?ul  is  followed  back  toward  its  source.     Mr.  Ditkinsun,  Ciovorn- 
Bieat  Inspector  of  Coal-Mines  in  England,  testified  before  a  parliamentary 
conuaittee  of  inquiry  in  1853,  that  puro  lire-damp  is  neither  inflammable 
norrropirablo  ;  two  men  in  his  district  had  been  sufTocatcd  by  irilialing  a 
rtMng  admixture  of  it.     Tho  cfTect  was  to  quickun  the  pulse  ;  he  httd 
tried  his  own  pulse  before  going  into  a  mixture  of  fire-damp  ;  it  i>eat  78  ; 
tfterhreathing  the  vitiated  air  for  a  few  minutes  the  pulsations  ran  up  to 
84;  be  tried  a  manager's  pulse,  and  found  it  ran   up  from  80  to  84  ;  he 
tried  a  fireman's  pulse,  it  was  at  tho  unusual  height  of  120,  and  ran  up  to 
12fi;  the  gas  in  which  these  experiments  wore  tried  was  so  pure  that  it 
could  only  be  fired  at  the  edges,  where  it  came  in  contact  with  air,  and  a 
person  could  live  in  it  only  a  few  minutes.     In  this  connection  the  follow- 
ing practical  experience,  related  by  Edward  Herbert,  of  St.  Clair,  Penn- 
iyb^oia,   an  old  practical   miner,  is  of  great   value.     Mr.  HorViort   was 
asked  if  he  bad  ever  been  "blown  up  "by  a  firo-damp  explosion.     He 
[/epEed :  "Oh  yes,  a  few  times,  but  I  never  was  hurt  much  ;"  and  then 
the  following  as  his  experience  with  mine-explosions  :    **I  have  oc- 
tnaUy  gone  into  fire-damp  (carburcttcd  hydrogen)  so  pure  that  it 
could  not  explode  except  at  the  edges,  where  it  mixed  with  the  air.     I 
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npver  went  far,  and  1  never  stayed  long,  and  I  always  shut  my  eyes  and 
lield  my  breath  until  I  came  out  again — just  went  in  a  little  way  lo  ^ot 
my  tools,  or  something  like  tiiat.  NVhen  I  happen  to  be  in  an  explosion, 
my  practice  is  to  shut  my  eyes,  hold  my  breath,  and  try  to  get  Uii  near 
the  floor  of  the  mine  as  possible.  Men  are  often  so  scared  when  they  see 
the  fire  flash,  that  thoy  open  their  mouths  and  holler  ;  then  they  inhale 
tho  flame,  and  that  kills  them  ;  it  bums  their  lungs  and  they  never  get 
over  it.  I  have  known  men  to  drink  a  quart  of  fish-nil  after  inhaling  the 
fire,  but  it  didn't  do  any  good.  Miners  can  always  tell  when  there  has 
been  an  explosion,  though  they  may  not  have  heard  or  seen  it ;  there  is  & 
peculiar  sensation,  a  certain  feeling  !n  the  air  as  if  it  was  being  drawn 
away  from  you,  and  then  they  know  what  has  happened.  Now,  the  books 
tell  you  that  after  an  explosion  'black-damp^  gathers  along  the  floor  of 
the  mine,  and  sufTocates  the  men  who  have  been  knocked  down  but  not 
killed  by  the  explosion.  I  never  found  it  so.  I  have  helped  to  get  out 
lots  of  men  hurt  by  explosions,  and  we  always  found  we  got  along 
beat  close  to  the  bottom.  Another  queer  thing  about  an  explosion  of 
gas  is,  that  just  whore  you  would  expect  it  to  have  the  most  effect  it  has 
none  at  all,  I  have  known  men  lo  be  driving  gangway,  for  instance,  and 
get  so  far  beyond  the  air-current  that  fire-«Ump  would  gather  in  the  '  face.' 
(The  *'  face"  of  a  miner's  working  is  the  wall  of  coal  or  rock  at  which  he  is 
digging.)  By  and  by  sonic  careless  fellow  would  fire  the  gas,  and  men 
fifty  or  sixty  feet  back  along  the  gangway  would  be  burned  to  death, 
while  tlmsf  close  to  the  face  would  not  be  hurt.  Tho  force  of  the  explo- 
sion always  travels  against  the  air-current,  and  that  little  bit  of  motion- 
less air  at  the  face  was  left  untouched,  while  tho  blast  went  out  into  the 
back  workings.  It  does  not  even  give  the  men  in  the  face  that  shock 
that  is  felt  by  tho.se  who  may  be  near,  but  not  in  its  path  farther  out.  I 
rcmcmlier  once  I  was  driving  a  'heading'  from  one  chamber  to  another, 
when  the  gas  fired  behind  me.  I  was  not  hurt  or  stunned,  but  the  fire 
went  out  into  the  chamber  my  headiug  opened  into.  I  ran  right  out 
after  the  fire  and  jumped  down  the  breast  into  the  gangway,  where  I 
found  fresh  air.  A  man  can  live  a  little  white  in  after-damp,  but  he 
must  not  stay  in  it  long." 

It  is  frequently  the  case  also  that  the  first  explosion  is  followed  by 
others  of  less  magnitude,  but  still  dangerous.  The  first  blast  ignites 
"blowers"  or  streams  of  gas  issuing  from  crevices,  and  these,  as  soon  as 
a  fresh  explosive  mixture  of  gas  and  air  is  formed,  ignite  and  explode  it. 
In  one  case  which  came  under  the  writer's  notice  a  mass  of  burning  coal 
fired  the  gas,  which  exploded  every  fifty-five  minutes  with  tho  greatest 
regularity  and  with  great  violence,  shattering  womlwork,  dislodging  largif 
masses  of  coal  and  rock,  and  grc»atly  damaging  tho  mine.  It  took  fifty- 
five  minutes  for  enough  gas  to  accumulate  and  for  enough  air  to  How 
into  tho  mine  to  form  an  explosive  mixture.  It  is  of  rare  occurrence  that 
an  explosion  is  so  violent  as  to  involve  the  whole  of  a  mine  in  its  action. 
It  is  usually  circumscribed  within  a  restricted  area,  and  men  may  sometimes, 
if  quick-witted,  take  such  precautions  as  will  carry  them  safely  through 
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j&idst  of  it.  In  the  AVades^'tllo  explosion,  elsewhere  mentioned,  a 
»r,  named  Kdwarti  Weaklam,  was  onojaged  in  loadin^^  a  car,  standing 
fwr  thtii  piirpose  on  a  low  platform  beside  the  gangway.  To  use  his 
ttmn  words,  he  "saw  the  fire  cunungdown  the  breast,"  and,  quickly  droj>- 
pin^  off  the  platform,  threw  himself  prone  on  the  track  of  the  gangway, 
grasping  the  iron  rails  with  both  hands.  The  explosion  passed  over  hin), 
leaving  hiiu  uubaruied,  and,  after  it  had  spent  its  force,  ho  groped  his 
■ray  to  a  purer  atmosphere.  Another,  less  fortunate,  was  held  down  by 
a  mias  of  cual  until  sufTueated  by  the  carbonic  acid  gas.  A  man  can 
eaMly  hohl  his  breath  during  the  short  time  required  for  the  passage 
of  an  explosion,  and  oven  if  he  cannot  drop  below  the  region  of  the  fire- 
damp, it  is  well  to  hold  the  breath,  and  thereby  avoid  iidialing  the  flame, 
vhirh  may  cause  death  while  the  external  injuries  arc  of  a  superficial 
character.  (Sec  Ilerhert's  remarks  above.)  The  mediejil  treatment  of 
sufferers  by  an  explosion  is  the  same  as  in  other  cases  of  burning  ;  but  it 
frequently  happens  that  the  victim,  besides  being  burned,  is  injured  by 
the  shock,  or  by  the  force  of  solid  bodies  broken  from  the  roof  or  hurled 
[•jpiinst  hiia  from  some  other  direction.  The  force  of  the  explosion  is  not 
Iw*  to  be  dreaded  than  its  heat.  When  violent,  ever^lhing  breakable 
irithin  its  area  is  shattered  ;  cars  are  propelled  rapidly  along  the  track 
lor  hundreds  of  yards,  and  if  not  thrown  off  by  the  impulse  or  by  contact 
with  some  obstruction,  are  hurled  back  with  equal  force  by  the  after- 
siiock,  to  be  dashed  to  ]>icces  at  last  against  the  wall  of  the  mine  ;  attd 
caaea  are  frequent  in  which  unfortunate  mnn,  cauprht  by  the  full  sweep  of 
tbe  blast,  arc  hurled  against  the  wall  with  a  force  that  instantly  kills 
tbeiu.  In  mines  where  this  gas  is  found  it  is  constantly  escaping  through 
cracks  and  fissures  in  the  coal  and  its  surrounding  strata,  often  in  such 
quantities  as  to  make  a  hissing  or  rushing  noise,  while  sometimes  it  ap- 
pears to  force  its  way  through  the  .solid  coal  itself  with  such  violence  as 
to  force  scales  to  fly  off  with  a  crackling  noise  from  the  general  mass. 
"At  the  Prospect  Shaft,  near  Wilkesbarre — probably  the  most  fiery 
nine  in  the  (Pennsylvania  anthracite)  coal-field — the  make  of  gas  has 
been  so  rapid  that  with  a  current  of  air  from  ;;i!0,000  to  30,000  cubic  feet 
per  minute  passing  through  the  gangway — twelve  feet  wide  by  seven  high 
— it  was  impossible  to  proceed  more  than  ten  feet  beyond  the  cross-head- 
ing connocting  the  gangway  and  parallel  air-way,  without  putting  in 
Ijrattiring  to  carry  the  air  up  to  the  face  ;  or  with  such  bratticing — divid- 
ing the  gangway  into  two  parts,  each  six  feet  by  seven  feet,  the  velocity 
of  air-currents  being  from  500  to  GOO  feot  per  minute — the  gas  would 
ignite  at  the  face  when  the  distance  from  the  face  of  the  gangway  to  the 
bratticing  woa  more  than  fifteen  feet.  With  such  a  prodigious  discfiargo 
of  carburetteil  hyflrogen  almost  every  blast  wmiM  ignite  it,  and  if  the 
promptest  measures  were  not  taken  the  coal  was  quickly  aflame."  (R.  P. 
Kothwell,  M.E.,  Trans.  Am.  Inst.  Mining  Engineers,  Vol.  IV".,  p.  50.) 
The  fact  that  a  mine  can  be  safely  worked  and  blasting-powder  freely 
used  under  such  circumstances,  is  strong  proof  that  fire-damp  explosions 
nowadays  are  always  duo  to  somebody's  ignorance  or  recklessness.     lu 
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the  present  stale  of  mining*  science,  however,  the  dangler  of  fire-damp  ex- 
plosit>ns  is  much  less  in  new  workings  than  in  oKl  ones.  In  recent  exca- 
vations, the  top  antl  sides  of  the  mine  are  comparatively  fair  and  sniooth, 
tiie  workings  of  nearly  a  uniform  height,,  the  passages  unobstructed,  and 
there  are  few  cavities  in  which  the  gas  as  It  escapes  can  find  lo(]gement 
and  accumulate  ;  while  in  older  mines,  especially  if  the  coal  is  thick,  the 
chambers  are  apt  to  be  of  irregular  height,  masses  of  rock  and  slate  fall 
from  the  roof,  leaving  holes  in  which  the  ventilating  current  cannot  cir- 
culate, and  here  the  carhuretted  hydr*»gen,  which  from  its  light  specific 
gravity  rises  to  the  highest  attainable  point,  finds  ready  lodgement.  While 
it  remains  there,  If  sufficiently  high  to  be  out  of  I  he  reach  of  the  miner's 
lamp,  it  is  harmless  ;  Imt  continued  accumulation  soon  forces  it  down, 
and  in  time  causes  it  to  Hll  the  whole  mine  ;  or,  more  dangerous  still,  a 
sudden  fall  of  material  from  tlie  top  may  carry  down  the  gas  with  it,  to 
ignite  on  the  lamps  of  the  men  below.  It  was  such  a  combination  as 
this  that  caused  the  explosion  at  the  Wadesville  shaft,  near  Pottaville, 
May  9,  18T7,  in  which  five  men  were  killed  by  the  explosion  of  fire-damp, 
and  one  suffocated  by  after-damp.  A  searching  investigation  showed 
that  the  part  of  the  mine  in  which  the  explosion  took  place  was  old  and 
worked  out.  A  few  men  were  engaged  in  "robbing  back" — taking  out 
all  the  remaining  pillars  and  sujtport.s — and  in  the  course  of  their  work 
(and  contrary  to  express  orders)  had  removed  a  door  which  served  to 
divert  the  ventilating  current  into  their  workings.  This  pemulled  the  air 
to  stagnate  and  fire-damp  to  gather  in  some  large  holes  in  the  roof  of  the 
mine  a  liltli.'  way  from  them.  Where  the  men  were  working  the  air  was 
pure  enough  to  permit  their  using  naked  lights  ;  but  on  the  next  morning 
after  the  door  was  removed  a  fall  of  rock  oocurre<l,  the  accumulated  gas 
was  forceil  down  and  through  the  workings  until  it  reached  their  lamps, 
and  an  instant  explosion  followeil. 

It  is  a  fact  long  known,  but  not  sufficiently  taken  into  account  in 
mining  operations,  that  the  probability  of  an  explosion  of  fire-damp  is  as 
rearlily  foretold  by  t!ie  barometer  as  a  gale  of  wind  or  a  storm  of  rain. 
An  English  report  quoted  by  Taylor  (p.  110),  says:  "The  combined  in- 
dications of  the  barometer,  thermometer,  and  wind,  tell  the  state  of  a 
mine  with  the  greatest  nicety.  When  the  barometer  indicates  a  fall,  the 
thermometer  a  rise,  and  the  wind  blows  from  the  E.S.E.  or  south  (in 
England),  an  ordinar}'  fiery  colliery  will  be  certain  to  pass  rapidly  into  a 
state  of  great  danger,"  And  Taylor  adds:  "The  fall  of  the  barometer  is 
a  sure  presage  of  increasing  discharge  of  inflammable  gas;  for  when  the 
barometer  stands  steadily — say  at  2'J° — and  the  pressure  is  uniform,  noth- 
ing exudes  but  the  ordinary  *  makings^  of  the  mine;  but  when  a  sudden 
fall  of  the  barometer  portends  a  lightening  of  the  atmosplicre,  and  conse- 
quently a  pressure  upon  the  orifices  whence  the  gas  escapes,  or  upon  the 
main  body  accumulated  in  the  waste,  then  it  is  that  extraordinary  erup- 
tions take  place,  enough  to  overpower  and  adulterate  even  the  main  cur- 
rent of  air,  and  consequently  to  subject  the  mine  to  explosioiu" 

Since  the  establishment  of  the  Weather  liureau  of  the  United  States 
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tSi^al  Serrice,  several  propositions  have  been  made  looking  tn  tho  cstab- 
b&Kmerit  of  ** danger  signals"'  at  the  mines,  by  which  waniin;:^  of  an  a|>- 
proachin^  area  of  low  pressure  might  be  g-iven  in  time  to  let  the  miners 
«6cape^  or  adopt  proper  preeautions  for  safety;  but  as  yet  nothing:  has 
br«n  done.  Many  whemp.s  for  the  safe  lifjhting  of  fiery  mines  have  also 
bri-n  proposed,  but  nothing  yet  invented  has  been  found  equal  to  tho 
safety-lamp,  unaatisfai'tory  js  it  is.  Of  this  lamp  there  are  several  varie- 
iJea,  differing  in  detail,  but  alike  in  general  plan,  and  all  defective  in  illu- 
minating power.  A  proposition  which  looked  quite  feasible  on  its  faec 
was  made  thirty  or  forty  years  ago,  and  has  been  revived  at  intervals 
•iiice.  It  was  simply  to  form  reservoirs  within  the  mine  in  which  to  store 
the  exuding  gas,  and  by  means  of  suitable  pipes  to  let  it  be  conducted  to 
all  parts  of  the  mine  for  illuminating  pur[)oses,  thus  lighting  the  mine  and 
gotling  rid  of  the  gas  at  one  operation.  The  great  objection  to  this  plan, 
however,  is  that  it  calls  for  a  greater  supply  of  fresh  air,  to  feed  the  flamr, 
than  is  available  in  most  mines,  and  produces  an  enormous  amount  of 
earfaonic  acid  and  nitrogen  gases,  thus  adding  greatly  to  the  difficulties  of 
Tf  ntilation.  Another  objection  U,  that  tho  flow  of  gas  is  irregidar,  ns  just 
noted,  and  might  at  any  time  exceed  the  rapacity  of  the  reservoirs  to  liohl 
it,  or  of  ibe  burners  to  consume  it,  in  which  case  a  terrible  explosion 
might  occur  without  warning.  The  latest  proposition  is  the  use  of  the 
electric  light;  and  if  this  can  be  so  controlled  as  to  illuminate  every 
working  place  at  a  moderate  expense,  and  so  arranged — by  confinement 
in  herroeticaUv  sealed  globes  or  otherwise — as  not  to  fire  the  gas,  it  is 
de  it  may  soon  form  an  important  adjunct  to  mining  operations. 
^Ctrtainly  in  no  other  direction  is  there  any  indication  of  a  light  for 
miners*  u&e  that  shall  be  at  once  brilliant,  safe,  free  from  deleterious 
;t»,  and  not  too  costly  for  practical  use. 

The  immediate  elTcct  of  an  explosion  of  fire-damp  is  to  consume  or  ex- 
pel the  oxygen  in  the  section  subject  to  its  influence,  and  as  its  force  is  often 
s/j  great  as  to  break  down  partitions,  and  sometimes  the  solid  coal  itself, 
the  air-currents  are  checked,  ileadened,  or  reversed.  (At  a  mine  in  Snar- 
brflck,  Pnissia,  an  explosion  broke  timbers  eight  inches  in  diameter  DOO 
feet  from  the  scene.  In  a  mine  at  Schaumburg,  stones  weighing  more 
than  a  ton,  the  fomidation  of  a  machine  weighing  twelve  tons,  were  dis- 
placed by  an  cxplc^ion.)  Ventilation  being  thus  destroyed,  rrspiration 
is  impossible;  aflcr-dftmp  fills  the  mine,  and  carries  sulTocation  to  all  wiiu 
come  within  its  influence.     "This  after-damp  is  formed  of 

Eight  parts  of  nitrogen,  having  a  specific  gravity  of  0.9722, 

Two  parts  of  a^jueous  vupor, 

One  part  of  carbonic  acid  gas,  specific  gravity  1.5277." 


(T^iis  analysis  differs  slightly  from  that  given  on  page  '^:J7).  "The  latter 
takes  its  place  toward  tlie  bottom  of  the  passages,  and  jirohahly  extends 
little  more  than  six  inches  high.  Hence  it  is  inferred  thiit  whon  the  mon, 
after  an  explosion,  if  not  struck  down  at  once  by  it,  attempt  to  leave  the 
Vol.  li,— 10 
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niino,  tlinm^rli  an  atinitsidn-ro  r^f  uftor-ilamp,  tlipy  arc  at  first  romlfp^'I 
part  ially  iiist'iisilil*'  liy  tin-  iiitnip-n,  wliirh  lias  !)('on  sul)stilutp'!  for 
ntMH'-.]iIi.Tif  air,  aii'l  t!n'!i  falliiiir  they  (■(•iiif  in  contact  wltli  a  still  innre 
(l«l>'t.ii..'.is  ira",  a  jti»iti\"  j"»iM'ii — tin*  i'arl"»!iir  ari<l  jras — wliirli,  liavitio 
i!iliai«'  1  til  a  .small  t\ii-nt.  tln-y  pass  rapi-Uy  intn  a  stati*  of  asj»liyxi;;, 
owiii:.''  t<>  the  Male  tn  wlii-li  ih.-ir  .*iyM«-:n-  liavt.'  lici-n  proviimsly  n'-in  -fl*' 
(TavliirK  An  iiisiaU'i'  I'f  Un-  rapi-lly  fatal  a«-li'»n  cf  rarl»'»ni<*  a'-i  1  .;r:ts 
al>o  liivi-n  hy  Taylor,  lia>  l)«-.ri  {|:i«>t»''l  fn.-rpi'Mitly,  l>iit  may  \*v  lufntiont-l 
Ih'P'.  At  <'r<'ii/i'i.  Fran.-.-,  \\u-  wurknuii  ctnc  nicirnin;;  *'ntrnMl  a  shaft, 
follnwiiip;  )  aili  (itluT  ilown  tlif  IfMiT  i>l:i(.'i'il  for  thvir  use.  At  llu-  hot- 
ti'Ui  a  >ir;muii  cf  i-aiK'Hiii- a«i.|  i;-;ts  liiirl  ;ii-ciiiiiulal<''l  durin**  th**  ni;rlit  to 
ill*'  -l-ptli  >»l'  s'V.  ral  yarls.  Tli--  iirsf  man  ti»  roach  thv  boitom  dropp^'il, 
aspliv\i.it<-i,  fr>»ni  i!n-  lall-r,  with^nt  lia\  iiiy  tim*.- to  iittrr  a  fry.  The 
M*'-"ii  i  "t-'  'p"*l  I'l  rai»'f  hirii.  an'l  .-hari-l  lii-  fat'*.  Th»ts*'  wh'i  fnUowvd, 
n't  uni'T-'taiiliMLr  th"  <latiLr*r.  v,.ri'  pf-^trat*-!,  <ini'  aft«T  th**<»th<'r,  a^th'y 
str«'\"  t't  r"*'!ii'  tli'ir  <•  ■niral--^.  until  th"  fifth  man,  an  fXp<Ti»:m-i."'l  miner, 
In.iU  tin-  aiarin.  an  I  ■"'  .[[•^•'  \  tii  .-"  1"  hlnl  liini  t'»  r'a^ri-ntl. 

'I'll*' pps.i ,:'  lari-ri:-- a-'i  I  u'.i-   i"  'l"n'»t«**l  Ky  a  dull   flame  on  th»* 

iniinTV  ia!n!'.  «hi'!i  i--  •■\::Mir'n-S«- 1  ^^h'■n  tIh-  ;ra'»   Kt-mmt's  almndarit.  for 

ii*;t!.-i  !i_:'ir  ri'-r  lii-*  »'aii  •■\:-i  in  ii.      Th**  tlain-*,  li'-w.-Vf-r,  is  I'xtinirnishfi 

1^":<:'-  I;:'--  i^.  -  r  that  ih-    v.i'.:.'  r  !; :-  ti:ii»-  t'>  vviih-lraw  aft-r  hi>  lamp  is  put 

oif.  nti!.  H-i.  a^  in  t!i"  m--  iI*  th--  ( "r-   i/.  t  miti-r^.  lU*-  izny.  U  ]tn'Sfni  in  ovt-r- 

•Afi'!:.'i!'i^  ;t*.  Ml  i.m  ■ '.      An  i;ir-  •:' .i'.i*  •  \  ••'.'•■  n  t-"  iliis  ru!"  "H'l'iirs  when 

t!!"'.ti'     *.;■    a'i  I  i-*  ni:\i' 1  wi:!:  :,!t  ■_■■  ii.      Ir.  tiiat  ra—*  lif*- i>  •Atintfiiish'sMl 

w!:'.!'-  a  I:i;ht  >    'n!::.;*  •*  ♦•    i  nrn.      Ih'    "}'"'[•'•  ■!;*•  "f  asphyxia  ar*-,  a  r'->si- 

ti-*:;     •  !-.<pi:a::  ■:;.  ■•(   th--  p'll-ati--:!  •  f  :•■•    !:•  art.  an  I  -^f    thir  U'ti-.n  of  a!l 

-•.*::!•.■    t:'i  :;   ■.*  ;  ::.•■  •   •  itii'ii.in---  i^  *«  -ll'-n  an  1  marknl  with  r'-'M;*-!: 

>;■   •*;   i:."  •  ;.•  *  ;r- ::  .  i'-.  ti.'-   f-atnr'-*  ;.r-  'ii^'-^inp"**'-!,  and   lii-  r.iun**.- 

nil*.    •  «■::•::   ,.v.  ;.      I:.  ■  r  ;•  r  T-  "i-  ■ -r  :!:■•  ^  i-tini,  it   is  inMvssary  to  ai-t 

pr   •..:*!;..  \  ■_'   ;  ■  >!y.  ..r.  i  •  ■  r- '.  •■::nj-!y.      Ti;     f -ll-'winirpntTal  rt"*modii»h 

ar--  :■       :   •■.•■:.  i-   i  -  \  tli-  >    :v:  **:ii'  !  i>  «■   -riTiiitt-*-.  app-.*int«'d  in    Knirlan  1 

in  >  i*.  :  .  ::.\.  -•.■^-ir--  an  •  \;  !   -i  *n  at   t::-   Mil  la  pit.  Jiy  whifh  fifty-twu 

1:\    -  'A-  :-■  .    -T :   •■  \l-  ::•   \,-  t;,.    ;  ..::■  •.?  ■:•:::;•■  liat-  !y  int*^  purcT  air:  undr^'ss 

a;,  i   x.y.i  :;.-■        :y  \\:::i  .v'ld  u  •.•-  r:  i:  p-^-ifl-,  T:-.;ikr-  iho  paiiont  swallow 

\\.l:  T  >li_:K:'.y  a  ■:    ."  i*-  I;  adv  !•  !-• -r  « lys:rr>-  :  :w.>-thirils  watorandonr- 

t..;r  i   \!r.-  _-.tr.  :  •  '  •    :   11  -w*-.!  :y  ■  '.':  ■  :<  if  a  >:r   ::-j  srjlution  of  rnmnion 

h.:!r  .-r      :   ^  -.ria   a',  i  ■  :  ■»  :n  >.»i:-:  ;■•:*♦'■  th»*  '/in:;^  hy  artifirial  moans. 

Sh     il  I  t!.-.^.-  i:i-ans  i:   •  ;.:    ii  ■-  :■.-     i--i:r--  1  ••:T'.-.r,  and  th»^   hody  still  r*- 

tain    its  iiatnra!   wann:!.,    r  •      ;r-»-   ::.:-".    ';  •■  ha  i    t-i   l'!»>-idl<tlinpr.  wKioh 

will  be  cl<?arly  in  ii-'atfi  r  y  t:.--  r-  i   r'a-  -.  *■•*    V.-n  '.::•*,  and  ('yos  pmtrud- 

If  bloo>l  faiU  to  tl'-*.v  :'r  v;   :■.•  yv^-.'.nT  v--;.  .\r.  at;*.':npl   should  bo 

in  the  foo:;  ihf  la-:  •  :T"r:  «":  if;   -a*;  i-   ::.;i  :-  ;*  tomako  an  opening 

trmchea  and  intni".;-   air  :  ■  ::.  ■  iiMr-^   -y  r. -i::-«  of  a  small  pi|M- 

pftir  of  hollows.     T'::--  a"'>v  :.  •■  •  :'  '.'.-  \-:ii:i,^  ■  '  :h'*  piilso  an-1  tht- 

tf  respiration  aro  no;  '''-rtd:';  -i^r;*  <if  iK-ath,  r>  -r  i^hould  all   b*»  r*- 

I  ms  dea^l  whi^s*.' i'DAi':;  or  p-:!:r: -iiary  trdnspirati''>'»  tlotrs  noi   Unliin 

./i£rhtn<>s«  of  ^las-i.  it->r  ::i  •>-.'   wi:  .^.'  T:i-iiirH»rj  ap|*»-ar  stiff  and  in- 
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le."  The  miners'  practice  is  mnch  more  simple:  the  sufferer  is  car- 
ried oat  and  laid  in  fresh  air;  if  he  recovers,  well;  if  not,  "the  gms  was 
too  mach  for  him.*' 

Too  much  care  cannot  be  exercised  to  guard  against  carbonic  acid  j^aa 
in  mines.  It  not  only  exists  in  larire  quantities  in  a  natural  state,  but  is 
ooostantly  being'  formed  by  the  exhalations  from  the  lungs  of  men  and 
anioaals.  the  products  of  combustion  in  the  miners*  lamps,  the  ventilatinsf 
fuRiaoes,  and  especially  the  small  locomotive  engines  now  so  commonly 
employed.     When  mixed  with  common  air  it  is  only  safe  up  to  the  pro- 

I portion  of  fit'e  per  cent.,  though  it  is  said  that  some  miners  become  so 
»rrustomed  to  it  that  they  can  breathe  an  ntmosphero  charged  with  twenty 
per  cent,  of  carbonic  acid.  Inspector  Roy,  in  his  report  before  quoted, 
calls  special  attention  to  the  insidious  workinpr^  of  this  unseen  but  deadly 
fi>e  of  the  miner.  "The  air,"  he  says,  in  speaking  of  the  comparatively 
shalloir  mines  of  Ohio,  where  natural  ventilation  is  depended  on  to  a  very 
great  degree,  "is  best  in  the  morning,  because  the  circulation  is  partially, 
if  not  wholly,  renewed  in  the  night,  during  the  absence  of  the  mini-rs;  but 
in  the  afternoon  and  toward  quitting  time  it  becomes  very  fmil,  and 
miners  frequently  leave  work  because  their  lights  will  no  longer  burn,  or 
because  they  are  so  oppressed  with  languor  and  headache  that  they  can 
DO  longer  stay  in  the  mine.  The  black-tlamp,  however,  is  more  insidious 
than  direct  in  its  operations,  gradually  undermining  the  constitution  and 
killing  the  men  by  inches.  By  reason  of  constant  habit,  young  and 
robust  minors  are  able  to  stay  several  hours  in  a  mine  after  a  light  goes 
out  for  want  of  fresh  air,  where  a  straiiger,  unused  to  such  scenes,  would 
fall  insensible,  and,  if  not  speedily  removed,  woidd  die," 

Similarly,  Mr.  J.  K.  Blackwell,  appoinletl  British  Commissioner  of 
Slines  in  1849,  with  instructions  to  make  an  inspection  of  their  sanitary 
condition,  reports:  "There  is  another  class  of  injuries,  resulting  from  de- 
fective \-entilation,  to  which  miners  are  exposed.  The  circumstances  pro- 
ducing these  injuries  are  slow  in  operation,  and  as  their  effects  bring 
disease,  and  not  immediate  and  sudden  death,  their  existence  has  bt^en 
little  considered.  These  effects  are  the  result  of  an  inadequate  supply 
nf  air,  which  has  l>ocome  vitiated  and  unfit  for  breathing,  on  an-iMint  of 
its  having  lost  its  due  proportion  of  oxygen,  which  is  rcpluceil  by  the 
formation  of  carbonic  acid.  This  gas  has  its  sources  in  rnspinUion,  the 
lights  of  the  mine,  the  decomposition  of  small  coal  in  the  goaves  (worked- 
out  spaces),  and  of  timber  in  the  workings.  Air  in  this  state  is  also 
nsiially  found  to  be  loaded  with  carburetteii  hyilrogen,  yielded  from  the 
whole  coal  or  in  the  goaves.  Sulphuretted  hydrogen,  arising  from  the 
decomposition  of  pyrites,  is  sometimes  present,  esperially  in  coal-seams 
Uable  to  spontaneous  ignition.  The  gasps  formed  by  blasting  are  also 
allowed  to  load  the  air  of  mines  to  a  very  injurious  degree." 

AnrI  Thomas  K.  Foster,  Government  Tnsppctor  in  lft<i4,  says:  "  In  col- 
lieries that  I  alluded  to  as  being  badly  ventihtteii,  they  had  no  inflammable 
gas,  and  thni  iccm  the  reason  tohij  they  ttiere  not  foeU  ventilated.  Although 
you  sometimes  kill  a  few  men  by  an  explosion,  those  collieries  whore  they 
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have  no  inflammable  gas  kill  the  men  by  inches.  There  are  quite  as  many, 
in  my  opinion,  killed  where  there  is  nothing  but  carbonic  acid  gus,  as 
where  there  is  intlammable  gas.  The  men's  health  is  naturally  destroyed, 
and  they  kill  them  by  inches,  fhey  do  not  go  immediately,  but  they  go 
in  for  a  few  yeai-a  and  die."  Attention  is  especially  called  to  Mr.  Fos- 
ter's remarks.  Colliery  mHnagera  are  altogether  too  prone  to  think  that 
hre-tiamp  is  the  only  '*  damp  "  that  is  to  be  feared,  and  force  their  men  to 
work  year  after  year  in  an  atmosphere  loaded  with  carbonic  acid,  because 
in  this  gas  thoy  die  slowly  and  one  by  one,  dropping  off  without  any  of 
the  dramatic  circumstanoog  attending  death  by  an  explosion.  It  is  cause 
for  congratulation  that  the  improved  state  of  science  and  the  requirements 
of  the  mining  laws  in  all  civilized  countries  have  greatly  improved  the  con- 
dition of  the  mines  with  regard  to  ventilation. 

Nitrogen  gas  (azote,  white-damp)  is  less  to  be  feared  than  carbonic 
acid,  because  it  occurs  much  less  frequently.  Its  lightness,  however, 
causes  it  to  seek  the  highest  parts  of  the  workings,  and  thus  it  may  affect 
the  miner's  respiration,  while  he  walks  harmless  tlirough  a  deposit  of  car- 
bonic acid  gas  at  his  feet.  Nitrogen  makes  respiration  difficult,  causes  a 
hissing  or  singing  in  the  ears  and  a  heaviness  of  the  head,  and,  when  pres- 
ent in  the  proportion  of  85  per  cent,  of  the  atmosphere  (common  air 
being  composed  of  21  per  cent,  oxygen  and  70  per  cent,  nitrogen^,  pro- 
duces aspliyxia.  The  same  proportion  of  nitrogen  will  extinguish  a  lamp. 
Itiscliielly  found  in  mines  whore  there  are  iron  pyrites  in  course  of  decom- 
position, or  where  a  portion  of  the  mine  is  on  fire,  being  set  free  by  the 
absorption  or  combustion  of  the  oxygen. 

Two  or  three  fatal  accidents  from  white-damp,  which  have  recently  oc- 
curred m  the  Pennsylvania  anthracite  mines,  have  called  attention  to  tins 
source  of  danger,  which  has  always  been  too  much  ignored  by  the  miners. 
At  an  imincst  held  on  the  body  of  Thomas  Williams,  a  miner,  who  died 
from  injuries  received  at  Kalmia  Colliery,  it  was  found  that  the  deceased 
had  tired  a  blast  at  the  top  of  a  steeply  pitching  "  breast,"  and,  without 
waiting  for  the  powder-smoke  to  clear  aAvay,  had  returned  to  see  the 
effect,  had  been  asphyxiated  l)y  the  gases,  and  had  fallen  a  long  distance 
down  the  "  man-way,"  receiving  injuries  which  caused  his  death.  A  medi- 
cal expert,  who  was  a  witness  at  the  inquest,  related  a  similar  circum- 
stance which  came  under  his  observation  a  few  years  before.  Two  men, 
working  in  the  same  "breafit,''  fired  a  blast  on  each  side  simultaneously. 
One,  who  was  in  a  hurry  to  go  home,  ventured  back  into  the  smoke,  and 
almost  instantly  fell  insensible  down  the  **  man-way."  TIis  comra<le,  who 
was  in  the  *'  mar»-way  "  on  the  other  side,  seeing  him  fall,  hastened  to  his 
assistance,  but,  before  he  could  cross  the  breast,  ho  too  fell  senseless. 
Neither  was  killed,  and  the  man  who  happened  to  fall  into  the  "intake" 
passage,  by  which  fresh  air  was  carried  up  to  the  working,  soon  recovered; 
but  the  othar  was  resuscitated  with  difficulty.  In  both  cases  the 
mine  was  well  ventilated,  and  the  misfortune  of  the  sufferers  was 
attributable  solely  to  their  own  reckless  impatience.  Tlie  explosion  of  the 
blast  generated  nitrogen — from  the  nitrate  of  soda  or  of  potash  used  in 
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the  powder,  and  sulphurous  acid  from  the  sulphur,  another  in- 
greditrnt — while  the  combustion  consumed  a  portion  of  the  oxygen  in  the 
vicinity  and  supplied  its  place  with  carbonic  oxide  and  carbonic  acid  gases, 
the  mixture  forming  the  "  white-damp  "^f  the  miner.  As  will  bo  seen 
from  the  instances  given,  this  gas,  when  present  in  large  proportions,  acta 
irith  great  quickness,  and  though  not  so  iinmvliiiti,-ly  fatal  as  pure  car- 
bonic Aidd,  is  apt  to  lead  to  fatal  results,  either  primarily  or  from  second- 
anr  causes,  as  in  falling  from  a  height  while  insensible.  Its  symptoms, 
as  described  by  miners  who  have  experienced  it,  are  a  sudden  pain  darting 
thioogh  the  ears  from  side  to  side  of  the  head,  a  sense  of  fulness  or  burst- 
ing in  the  head,  and  then  giddiness.  Though  comparatively  rare,  it  is  to 
be  guarded  against  where  the  air  is  heavily  charged  with  powder-smoke, 
as  well  as  where,  under  the  conditions  just  described,  nitrogen  is  to  be 
»pppehende<l. 

Another  evil  too  commonly  met  with  in  coal-mines  is  the  cloud  of 
daat  with  which  the  air  is  loaded.  Where  the  coal  is  kept  damp  by  the 
percolation  of  water,  little  dust  is  made,  and  the  miner  is  comparatively 
free  from  its  injurious  effect;  but  it  is  exceptional  for  the  coal  to  be  in 
this  condition,  and  it  has  been  found  that  the  deeper  the  workings  pene- 
trate the  less  water  is  found  and  the  drier  and  more  dusty  the  coal  be- 
comes. Any  one  who  has  seen  a  load  of  coal  shot  from  a  cart,  or  has 
watched  the  thick  clouds  of  dust  which  sometimes  envelop  the  huge  coal- 
breakers  of  the  anthracite  region  so  completely  as  almost  to  hide  them 
from  sight,  can  form  an  idea  of  the  injurious  ciTect  upon  the  health  of 
constant  working  in  such  an  atmosphere.  The  wonder  is  not  that  men 
dio  of  clogged-up  lungs,  but  that  they  manage  to  exist  so  long  in  an 
atmosphere  which  seems  to  contain  at  least  fifty  per  oent.  of  solid  matter. 
Ventilation  mitigates  this  evil,  but  does  not  obviate  it,  as  a  stream  of 
pure  water  flowing  into  a  muddy  pool,  of  whicli  the  bottom  is  continually 
being  stirred  up,  will  thin  the  contents  of  tlie  pool,  but  will  not  make  them 
dear.  Every  fresh  stroke  of  the  pick  or  the  hammer,  every  shovelful  of 
ooal  moved,  every  fall  of  a  dislodged  mass,  causes  a  fresh  cloud  of  dust, 
until  the  ventilatit)g  current  would  need  to  flow  vith  :.  force  little  short  of 
a  hurricane  to  keep  the  miner's  lungs  supj^lied  with  unvitiated  air.  In- 
spector Roy,  who  lias  given  much  attention  to  the  subject  of  mine  ventila- 
tion, says  (Report  for  187B,  p.  9'-2):  "Constant  labor  in  a  badly  aired 
mine  breaks  down  the  constitution  and  clouds  (he  inlellect.  Tlie  lungs 
become  clogged  up  from  inhaling  coal-dust  and  from  brciithing  noxious 
sir;  the  body  and  limbs  become  stiff  and  sore,  and  the  rnind  loses  the 
power  of  vigorous  thought.  After  six  years' labor  in  a  l>ad]y  ventilated 
mine — that  is,  a  mine  where  a  man  with  a  good  oonslitution  may  from 
habit  be  aV>le  to  work  every  day  for  several  years — tlio  lungs  begin  to 
change  to  a  bluish  color.  After  twelve  years  they  are  black,  and  after 
twenty  years  they  are  densely  black,  not  a  vestige  of  natural  color  re- 
maining, and  are  little  better  than  carbon  itself.  The  miner  dies  at  thirty- 
five  years,  of  coal  miners'  consumption,"  Mr.  Roy  attributes  the  frequent 
strikes  and  other  expressions  ot  discontent  among  the  miners  primarily  to 
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defective  ventilation,  saying:  "The  souroes  of  discontont  among  miners 
arise,  not,  in  my  juJ^incnt,  .so  much  in  the  evil  nature  of  the  men,  as  in 
the  evil  genius  of  the  minors;  and  not  conspiracy  laws  are  needed  to  com- 
pel miners  to  be  law-ubiding  citizens,  but  better  ventilation  to  expel  tho 
demons  of  the  mines — those  noxious  gases  which  in  remoter  ages  the 
pnests  of  Germany  were  wont  to  combat  with  religious  exorcisms."  The 
following  cases  reported  by  Dr.  William  Thomson,  show  the  condition  of 
the  iungs  above  referred  to: 

"D.  C,  aged  58;  miner  for  12  years;  lungs  uniformly  black  and  of  a 
carljoTiaccous  color, 

"D.  D.,  aged  62;  miner  from  boyhood;  lungs  uniformly  black. 

"G.  H.,  aged  45;  lungs  uniformly  deep  black  through  their  whole 
substance,  with  a  density  equal  to  caoutchouc. 

**L.  A.,  aged  54-  years;  miner  all  his  life;  whole  lungs  dyed  with  black 
earbonuceous  matter." 

Dr.  D,  C  Hathbuni,  of  Middleport,  Ohio,  testified  before  tho  Ohio 
Mining  Commission,  on  this  subject,  as  follows:  "I  have  made  two  post- 
murtem  e^xaminations  in  which  there  was  carbonaceous  solidification  in 
the  air-cells.  The  Scotch  people  call  it  spurious  melanosis,  really  a  coal- 
miners*  consumption.  1  have  no  doubt  the  carbonaceous  particles  caused 
their  death.  I  examined  them  after  death  because  before  their  decease 
they  spit  up  a  black  substance  wliose  real  character  I  wished  to  ascertain. 
Four  cases  came  to  my  knowledge." 

The  black  substance  referred  to  is  solid  carbonaceous  matter,  inhaled 
while  at  work.  As  noted  above,  it  is  very  slow  to  operate  as  a  direct 
cause  of  deutli;  but  aggravates  diseases  of  the  lungs,  acting  principally  as 
an  irritant.  Once  in  tlio  lungs  it  remains  there  ever  after,  manifesting 
Itself  in  a  peculiar  black  sputum  in  alt  cases  of  cxpectctration  from  lung 
troubles. 

Dr.  J.  T.  Carpenter,  of  Pottsville,  in  his  treatise  before  quoted,  says; 
**  I  saw,  a  short  time  since,  a  patient  suffering  from  chronic  bronchitis, 
with  coal-dirt  sputa,  who  had  not  entered  a  mine  for  nineteen  years.  A 
gentleman  of  Pottsville,  under  my  care,  is  now  rocovering  from  pneu- 
monia, with  softening  and  abscess  of  the  lung,  who  in  former  years  was 
engaged  in  mines,  but  has  not  habitually  entered  them  for  eight  years 
past.  During  his  recent  illness  the  characteristic  black  sputum  was  con- 
stant." 

Some  mysterious  explosions  which  have  recently  occurred  in  flour- 
mills  ami  othtT  places  where  the  air  is  thickly  mixed  with  particles  of  fine 
dust,  and  which  were  finally  attributed  to  tho  rapid  combustion  of  the 
dust  itself  and  eonscquent  expansion  of  its  contained  gases,  have  suggested 
a  similar  explanation  of  some  otherwise  unaccountable  explosions  in  coal- 
mines. Thus,  a  late  number  of  the  Chemical  N'eipa  quotes  M.  D.  Simo- 
nian  as  calling  attention  to  "certain  facts  which  prove  that  it  is  in  tho 


majority  of  cases  the  heating  oj  the  coal-dust  diffused  in  the  galleries  of 
the  mines  to  which  explosions  are  due."  Referring  to  the  catastrophe  in 
the  Jabin  Mine  at  St.  £tienne  (February,  1877),  ho  states,  on  tho  authority 
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of  the  mana^r,  "that  the  mine  in  question  contains  very  little  Bre-danip 
and  that  the  precautions  hitherto  taken  witli  an  exclusive  reference  to 
that  gaa  are  not  sufficient.  Others  must  be  taken  against  the  extremely 
fine  coal-dust,  which,  at  the  moment  of  the  explosion  of  slight  amounts  oi 
fire-damp,  or  even  of  bIasiinn^-j><>wdor,  liborates  rapidly  a  ])art  of  the  coal- 
gas  which  it  contains,  and  |>nipa;_ratos  the  r-xphisitin,  reproducing  the 
cause  of  the  evil  with  so  much  the  greater  energy  as  the  current  of  air  is 
more  violent.  Thick  crusts  of  coke  (two  or  three  centimetres)  prove  this 
fact  and  explain  how  it  is  that  extensive  tracts  in  which  fire-damp  has 
never  been  observed  are  burnt  like  the  rest  of  the  workings.  Hence,  it 
appears  that  the  pre<?autions  to  be  taken  in  fiery  mines  ore  complex  when- 
ever the  coal-dust  is  rich  in  g^as  and  very  finely  divided.  Explosions  may 
then  ensue  even  in  mines  where  fire-damp  is  unknown.  There  is  no  need 
to  suggest  the  cavities  full  of  carbonic  oxide,  or  of  piseons  hydrocarbons, 
and  sudderdy  laid  open  by  a  blow  from  the  miner^s  pick."  This  is  as  yet 
loo  new  to  have  stood  any  extensive  test  of  practical  application,  but  is 
worthy  of  attention,  and  if  well  founded  is  another  argument  for  thorough 
ventilation. 

Among  the  incidental  evils  of  a  miner's  life  is  the  frequent  occurrence 
of  fires  in  the  workings.  Those  are  due  to  a  variety  of  causes.  Some- 
times an  explosion  or  a  careless  blast  ignites  the  *'  blowers  "  of  gas,  and 
•ometimes  these  are  fired  by  the  minor*  themselves  as  a  source  of  light. 
7n  any  case,  if  neglected,  the  coal  ignites.  Sometimes  a  carelessly  hung 
lamp  sets  fire  to  the  woodwork  of  the  mines,  and  sometimes  the  coal  takes 
fire  from  the  ventilating  furnace.  The  result  is  that  the  mine  soon  fills 
with  wood-smoke  and  sulphur-fumes,  immense  quantities  of  nitrogen, 
sulphurous  acid  and  carl>onic  acid  gases  are  generated,  and  the  air  .soon 
becomes  unfit  to  breathe.  It  is  necessary,  however,  that  men  shouhl  enter 
the  mine  and  work  against  the  fire,  throwing  water  on  it  to  extinguish  it, 
or  building  walls  or  digging  pa.ssages  to  stay  its  progress.  It  frequently 
happens  that  the  air  in  which  they  work  is  so  impure  that  the  strongest 
men  can  remain  in  it  only  fifteen  or  twenty  minutes.  At  the  end  of  that 
time  they  frequently  fall  insensible  from  a»]>liyxia,  when  they  are  car- 
ried out  to  daylight  or  to  a  part  of  the  mine  where  the  air  is  purer,  and 
laid  down  to  recover.  No  attention  is  paid  them^  and  after  a  time  they 
usaally  regain  their  senses,  and  often  go  back  to  take  their  places  among 
the  workmen.  "When  the  work  is  done  or  the  attempt  aVmudoned,  they 
go  home,  bathe,  and  sleep  for  many  hoars,  after  which  they  profess  to  be 
thoroughly  recuperated  and  to  feel  no  ill  effects  from  their  semi-sufToca- 
tion. 

After  what  has  been  said,  it  is  evident  tliat  the  greatest  necessity  for 
healthful  mining  is  good  ventilation.  "With  air-currents  sufilcient  to 
carry  off  noxious  gases,  powder-smoke,  and  at  least  the  most  of  the  dust, 
mining  becomes  not  merely  a  healthful,  but  an  agreeable  occupation,  not- 
withstanding all  that  has  here  been  said  about  its  perils  and  drawbacks. 
The  latter  may  seem  a  bold  statement  to  those  whose  experience  in  mines 
is  limited  to  a  single  visit,  but  it  is  the  testimony  of  the  great  majority  of 
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miners,  and  is  confirmed  by  the  well-known  fact  that  mon  who  go  from 
farms  and  shops  to  work  for  a  season  in  tho  mines  rarely  ^o  back  to  their 
old  work.  There  is  something  about  the  comparatively  free  and  easy  life 
of  tlie  minor,  who  is  to  a  g^eat  extent  "his  own  boss" — the  uniform  lem- 
perature^  which  in  moat  mines  varies  little,  if  any,  with  the  seasons,  and 
which  ranges  from  45®  to  Go**  Fahr.,  according  to  local  circumstances,  the 
year  round — and  perhaps  the  spice  of  danger  whicli  is  always  present,  that 
makes  tlio  miner,  once  initiated,  cling  to  that  work  for  the  rest  of  his 
life.  Nor  is  that  life  necessarily  a  short  one,  though  the  appalling  fp&- 
([ucncy  of  easily  ax'oidable  accidents  reduces  its  average  length  far  below 
what  it  should  be.  So  far  as  the  writer  is  aware,  no  comparative  statis- 
tics of  the  average  length  of  miners'  lives,  or  of  their  liability  to  disease, 
have  ever  been  published  ;  but  old  men  are  common  among  them,  and 
men  who  have  worked  thirty,  forty,  or  fifty  years  in  the  mines,  and 
are  still  hale  and  hearty  for  their  age,  arc  by  no  means  rare.  Their 
principal  diseases,  as  before  stated,  are  miners'  asthnm,  consumption, 
and  rhenniatism,  and,  among  those  who  have  worked  long  in  badly 
ventilated  places,  dyspepsia,  tremors,  vertigo,  and  other  troubles  arising 
from  blood-poisoning.  (Carpenter,  ubi  sup.)  The  two  priticipal  causes 
are  dampness  and  bad  air.  Pumps  and  precaution  obviate  the  one,  and 
proper  ventilation  the  other. 

Up  to  within  a  comparatively  recent  period  tlio  ventilation  of  mines 
was  effected  either  by  the  natural  force  of  the  air-currents,  or  by  heat- 
ing the  air  in  the  upcast  shaft  by  means  of  a  furnace  at  its  foot,  thus 
causing  it  to  rise  and  create  a  vacuum,  which  was  filled  by  the  air  (low- 
ing in  through  the  downcast  shaft.  The  former  plan,  however,  works 
well  only  when  the  opening  of  tho  upcast  shaft  is  much  higher  than  that 
of  the  downcast,  and  is  not  applicable  to  mines  of  any  great  depth  ;  while 
the  furnace,  besides  being  inadequate  to  the  task  of  moving  the  air  in  a 
large  mine,  is  liable  to  explode  the  gas  and  ignite  the  coal.  Its  use, 
therefore,  is  fast  being  discontinued,  and  the  device  known  as  the  ex- 
haust-fan, of  various  patterns,  is  taking  its  place.  This  is  a  wheel  some- 
thing like  the  jmddle-wheel  of  a  steamboat,  enclosed  in  a  wooden  casing,- 
and  so  arraiJi^ed  as  to  create  a  suction  of  the  air  as  it  revolves.  It  is  set 
over  the  mouth  of  the  upcast  shaft,  and  driven  at  high  speed  by  a  small 
steam-engine.  Exhaust-fans  vary  from  ten  to  sixty  feet  in  diameter,  and 
from  three  to  ten  feet  in  face.  Their  powers  vary  greatly,  not  only  with 
their  dimensions,  but  with  the  size  luid  shape  of  the  mine-passages  which 
the  air  has  to  traverse.  Instances  in  which  from  100,(KX)  to  150,000  cubic 
feet  of  air  per  minute  are  moved  by  them  are  not  uncommon,  but  about 
half  these  figures  is  a  more  usual  accomplishment.  AVith  the  ejihaust-fan 
properly  suppIemcnLed  by  a  jurlicious  arrangement  of  the  mine-passages, 
there  is  no  longer  any  reasmi  why  men  should  suffer  from  defective  ven- 
tilation ;  and  it  is  a  noteworthy  fact  that  more  attention  is  being  paid  to 
this  important  subject  year  by  year,  with  a  corresponding  improvement  in 
the  general  heahh  and  comfort  of  the  miners. 
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In  moat  occupations  and  conditions  of  life  the  subject  of  accidontftl 
iojiuios  and  dcaili  would  form  no  part  of  on  inquiry'  into  the  hygienic 
features  ;  *>ul  mining  is  an  occupation  so  peculiarly  exposed  to  danger 
Xhmt  a  brief  consideration  of  the  prinoipul  classes  of  accidents,  and  the 
means  by  which  tljey  may  be  avoided,  may  not  be  out  of  place.  The  fol- 
lowing figures,  compiled  from  the  official  reports  of  the  Pennsylvania  An- 
thrsrito  Mine  Inspectors,  show  the  ratio  of  killed  and  iiijured  to  tlie  total 
BBinber  employed  in  these  mines.  In  the  seven  years,  IbVl  to  1877  in- 
danve,  the  figures  were  as  follows : 

Arerage  total  number  of  persons  employed,  06,84!^ 


T«w. 


Killed. 


1871   

187-4  

271 

2^3 

1873   

260 

1874  

262 

1875   

*>38 

1870  

228 

1877  

194 

Yearly  average  .... 
Percentage 

1,682 

240 

0.30 

Injured. 
G04 

Gil 
G88 
558 
687 
473 
590 

4,171 

69G 
0.89 


Thus  on  an  average  one  and  a  quarter  per  cent,  of  the  men  employed 
in  and  about  coal-mines  are  killed  or  wounded  by  accidents  every  year. 

Mine  Insj»ector  Jones,  of  the  South  District  of  Luzerne  and  Carbon 
Counties,  Pennsylvania,  gives  a  tabular  statement  of  the  causes  of  acci- 
dents in  his  district  for  the  seven  years  above  namr<I,  which  is  interesting 
as  showing  the  comparative  frequency  of  the  different  classes.  The  totals 
are  as  follows :  Explosions  of  carburetted  hydrogen  gas,  10  ;  falls  of 
coal,  78  ;  falls  of  slate  and  rock,  2G  ;  falling  into  slopes,  4  ;  hoisting- 
machinery  breaking,  G  ;  sundries  in  slopes,  5  ;  by  mine-cars,  20  ;  by  ex- 
plosions of  blasting-powder,  4  ;  by  mules,  1  ;  by  premature  blasts,  8  ;  by 
sundries,  14.  Above  ground:  By  machinery,  C  ;  by  suffocation  in  breaker- 
shotea,  2  ;  by  mine-cars,  7  ;  by  sundries,  7.  Totals,  above  ground,  22  ; 
underground,  185. 

Mr.  Jones's  district  is  the  smallest  of  the  six  into  which  the  Pennsyl- 
vania anthracite  region  is  divided,  having  but  13.8  per  cent,  of  the  work- 
ing force  of  the  region,  and  his  list  of  casualties  is  to  be  taken  in  the 
same  proportion.  It  will  be  .seen  Miat  while  the  list  of  dangers  to  which 
Uie  miner  is  exposed  is  a  long  ont\  there  i.s  one  class  wliich  gathers  in 
raortf  than  all  the  rest  combined.  Of  all  the  casualties  enumerated,  57.24 
per  cent,  are  caused  by  falls  of  rock,  coal,  or  slate,  while  less  than  five  per 
cent,  are  due  to  exploding  gas. 

It  would  occupy  too  much  space  to  piitpr  into  a  discussion  of  the 
various  ways  in  which  men  are  caught  by  the  fulling  fragments  from  the 
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roof  and  sides  of  the  mine.  Tlie  Tiriety  u  almost  endless,  and  in  many 
cases  the  accident  is  so  olearij  attributable  to  carelessness,  that  it  al- 
most looks  like  a  case  of  suicide  on  the  part  of  the  victim,  or  of  man- 
slaughter on  the  part  of  some  other  person.  It  is  sufficient  here  to  quote 
the  vigorous  opinion  of  Inspector  Williams,  of  the  Middle  District  of  Lu- 
zerne and  Carbon,  an  intelligent  and  experienced  miner,  in  his  official  re- 
port for  1877.  He  says:  "  I  have  become  satisfied  in  my  own  mind,  long 
ago,  that  fifty  per  cent,  of  the  accidents  from  falls  of  roof  and  sides  could 
and  should  be  avoided,  and  that  fifty  per  cent  more  timber  used  in  our 
mines,  when  properly  placed,  would  be  the  means  of  saving  (preventing) 
twenty-five  per  cent,  of  the  accidents  just  referred  to."  The  otlier 
twenty-five  per  cent.,  though  they  may  not  be  preventable  by  proper  tim- 
bering, may  be  easily  avoided  by  the  use  of  a  little  precaution  and 
knowledge  of  mining. 

In  conclusion,  it  is  the  opinion  of  the  writer,  formed  from  long  per- 
sonal acquaintance  with  the  subject,  and  sustained  by  the  almost  unani- 
mous testimony  of  practising  physicians,  mining  engineers,  colliery  own- 
ers, and  miners  themselves,  that,  were  it  not  for  accidental  injuries  and 
deaths,  the  mining  class  would  show  as  good  average  health,  as  fair  a 
percentage  of  longevity,  and  as  low  a  death-rate  as  any  other  class  of 
manual  laborers;  that  the  hygienic  conditions  of  American  mines  are 
receiving  more  attention  and  consequent  improvement  year  by  year,  and 
that,  if  the  average  miner  could  only  be  taught  to  exercise  caution  and 
common  sense  about  his  work,  the  list  of  fatal  accidents  would  be  materi* 
ally  shortened,  and  mining  would  lose  most  or  all  of  the  terrors  which  now 
invest  it  in  the  minds  of  the  genend  publio. 
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Thk  lucid  and  interesting  chapter  contributed  to  the  present  volumo 
br  Mr,  Sheafer  deals  especially  with  the  hyj^ienic  conditions  of  coal- 
ixiOies,  includiii|r  the  laws  of  those  explosive  or  iiuxious  g'asos  which  are 
peculiar  to  sucli  mines.  It  is  true,  as  a  general  proposition,  that,  apart 
from  these  coal-mine  gases^  the  conditions  obtaining  in  collieries  are  simi- 
lar to  those  of  mining  for  metallic  ores;  but  tliere  are  some  dilTercuces 
which  should  be  recognized,  and  which  may  justify  mo  in  bupplementing 
Mr.  Sheafer's  account  with  a  few  ru  marks  more  particularly  applicable  to 
metal  mines.  1  shall  make  no  attempt  to  avoid  repeating  portions  of  a 
paper  on  the  subject  which  1  have  been  ctigaged  in  preparip.g  for  presenta- 
tion to  the  American  Institute  of  Miniiijy  Kiitjineers. 

The  chief  differences  in  this  country  between  the  sanitary  conditions 
of  coal-mines  and  those  of  metal  mines  are  the  following: 

1.  The  coal-mines  are,  as  a  rule,  neither  very  deep  nor  very  high  above 
ihe  »*a  level;  whereas  a  large  pn^portion  of  the  motal  mines  are  situated 
at  great  altitudes  (5,000  to  13,000  feet  above  tide).  The  comparative 
rarity  of  the  atmosphere,  though  not  perhaps  injurious  to  health  />er  *e, 
nevertheloas  intensifies  the  changes  of  temperature  to  which  both  iho 
mountain  climate  and  the  underground  work  render  the  miner  liable,  and 
thus  promotes  certain  febrile  and  rheumatic  complaints. 

2.  Although  it  cannot  be  said  of  American  metal  mines,  in  general, 
that  they  are  deeper  than  the  coal-mines,  yet  it  must  be  admitted  that 
they  grow  deep  faster,  and  that  trie  deepest  of  tlieni  far  excco<l  our  coal- 
mines in  this  respect.  In  some  cases — notably  in  tluit  of  the  Comstock 
I-ode — the  increase  of  heat  in  depth  is  a  very  serious  inconvenience  and 
injury  to  the  mining  work, 

3.  With  rare  exceptions,  metal  mines  do  not  generate  poisonous  or 
explosive  gases  in  large  quantity  or  in  brief  periods.  Slow  decomposition 
in  the  rocks  of  minerals  such  as  pyrites  may  give  rise  to  sulphurous  or 
sulf-hydric  gases ;  carbonic  acid  may  be  generated  by  decayiti^  wood,  or 
by  the  burning  candles,  or  llie  exhalations  of  the  workmen  ;  but  there  is 
no  such  imminent  danger  frum  lliesc  sources  as  threatens  the  coal-miner, 
who  may  be  overwhelmed  by  a  sudden  irruption  and  explosion  of  **  firo 
damp,"  or  drowned  in  a  flood  of  "  black  damp."      On  the  otiier  hand,  this 
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immunity  from  sudden  catastrophos  due  to  imperfect  ventilation' leads,  in 
metal  mines,  to  a  degree  of  carelessness  in  this  department  of  mine  en- 
gineering of  which  no  one  woidd  dare  to  be  guiky  at  a  colliery.  As  a 
rule,  therefore,  the  air  is  much  worse  in  metal  mines  than  in  coal-mines. 
The  former  are  usually  left  to  ventilate  themselves,  accordin*^  tn  af-rostjitic 
laws  ;  and  when  changes  of  wind  or  season  cause  a  reversal  or  stagna- 
tion of  the  ordinary  current,  the  phenomenon  is  submitted  to  with  a  kind 
of  fatalism.  Miners  say  "the  air  is  bad"  in  this  or  that  level,  very  much 
as  one  would  speak  in  helpless  resignation  about  the  weather  out  of  doors. 
When  the  heat  or  foulness  of  the  air  at  any  point  actually  prevents  work, 
remedies  are  applied;  but  so  long  as  it  is  merely  an  inconvenience  or  a 
slight  enhancement  of  the  price  per  yard  of  contract  work,  it  is  too  often 
neglected,  since  neglect  is  not  exposed  to  the  death  penalty. 

4.  The  grcaler  expense  and  completely  unrcmunerativc  clmractcr  of 
excavations  in  rock  such  ns  usually  incloses  metalliferous  deposits,  leads 
to  the  making  of  much  sinallor  and  less  reguLir  passages  than  the  gang- 
ways of  collieries;  while  separately  excavated  airways  may  be  said  not  to 
exist  in  metal  nnnes  at  all  —  a  brattice  or  an  air-box  or  a  weiither-door 
now  iind  then  being  the  most  that  is  done  for  the  artificial  direction  of 
the  ventilating  current.  The  sniallness  of  the  excavations  in  metal  mines 
is  therefore  another  cause  of  imperfect  ventilation.  On  the  otiier  hand, 
the  old  workings,  particularly  if  well-packed  with  "deads"  or  waste-rock, 
do  not  need  to  be  ventilated  so  much  as  is  often  the  case  in  coal-mines, 
to  prevent  the  accumulation  of  dangerous  gases  in  them, 

5.  There  is,  as  a  rule,  much  more  climbing  in  metal  mines.  The 
minors  often  descend  and  ascend  through  great  vertical  distances  by 
means  of  kdilers  antl  stuirs. 

C.  It  is  in  a  few  localities  only,  apart  from  the  coal  regions,  that  a 
permanent  class  of  miners  exists.  Moreover,  the  hygienic  conditions  of 
most  American  metal  mines  are  not  extreme;  and,  finally,  the  effects  often 
attributed  to  underground  conditions,  in  other  countries,  may  be  largely 
due  to  other  causes,  and  it  may  be  iliat  better  diet,  less  prolonged  and  ex- 
haustive labor,  more  comfortable  homes,  and  more  rational  habits  have  to 
some  extent  rescued  the  American  miner  from  the  evils  which  have  been 
supposed  to  inhere  in  his  avocation. 

The  points  thus  suggested  will  now  be  briefly  reviewed,  under  the  heads 
of  physical  exertion,  air,  and  temperature. 

Phijaicitl  exertion. — ^The  wielding  of  sledge  and  pick,  the  pushing  of 
cars,  the  wheeling  of  barrows,  and  the  lifting  of  heavy  rocks  and  timbers 
are  forms  of  exertion  Avhich  the  miner  undergoes  in  common  with  laborers 
of  manv  other  classes,  and  which  cannot  bo  deemed,  apart  from  the  peculiar 
conditions  surrounding  tlicin,  specially  injurious  to  health,  though  they 
are  doubtless  more  or  less  competent  to  cause  or  to  aggravate  certain 
organic  diseases,  Tiio  ascent  and  descent  upon  ladders  may  be  considered 
characteristic  of  this  avocation,  though  it  is  involved  also  in  the  ordinary 
tnothod  of  raising  bricks  and  mortar  to  buildings  in  process  of  construc- 
tion.    Hero  the  hod-carrier  not  only  climbs,  but  climbs  frequently,  and 
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curies  %  kc&ry  load — a  practice  once  common  in  the  mines  of  Mexico  and 
Soulh  America,  but  unknown  in  this  country,  from  wliich  its  oosl  as  well 
MS  its  inhumanity  has  excluded  it.  It  is  the  custom  now  to  use  windlusses 
or  hoisting  eng-incs  even  for  buildings,  when  these  exceed  one  or  two  stories 
in  height-  and  it  must  be  remembered  that  the  highest  buil<ling8  coma 
far  short  of  the  vertical  extension  of  ordinary  mines.  The  question,  how 
much  the  health  and  efficiency  of  miners  are  aiTected  by  climbing  up  and 
down  ladders,  has  been  carefully  examined.  The  loss  of  working-time 
involred  in  this  method  of  transit  is  serious.  But  the  exercise  of  climb- 
ing- itself,  if  taken  slowly  and  with  due  caution,  and  if  the  lieated  climber 
ii  not  afterward  exposed  to  a  chill,  is  not  generally  held  to  he  injurious 
to  healthy  and  strong  men.  Added  to  other  enfeebling  conditions,  it  is 
saiti  to  hasten  the  period  of  declining  strength;  and  it  is  an  ini[fortant  ob- 
jection to  the  use  of  ladders  in  deep  mines  that  they  neccssitute  the  em- 
ployment of  the  younger  men  in  the  lower  levels,  and  thus  deprive  the 
minC)  at  the  points  where  skilled  labor  is  most  desirable,  of  the  services 
of  the  oldest  and  most  experienced  workmen.  Ladders  placed  at  a  proper 
angle  are  better  than  stairs,  since  they  permit  the  arms  to  take  purt  in 
raising  the  body.  The  loss  of  time  and  the  w^aste  of  strength  invulved  in 
Udder-climbing  are  shown  by  the  relative  amount  of  work  done  per  ma:» 
in  the  upper  and  lower  levels,  this  amount  being,  for  instance,  in  the  lead- 
mines  of  the  north  of  England,  one-fifth  greater  in  the  upper  levels.  On 
the  question  of  health,  it  nmy  here  be  added  that  sailors  are  not  reported 
to  suffer  fn)m  climbing  any  more  than  bricklayers  do;  and  the  sum  of  the 
whole  discussion  appears  to  be,  that  the  economical  view  of  the  subject 
of  climbing  in  mines  is  more  important  than  the  sanitary  one. 

This  view  has  led  to  the  introduction  of  the  man-engine,  and  the  prac- 
tice of  lowering  and  raising  workmen  in  skips  and  cages.  This  is  not  the 
place  for  a  criticism  of  the  comparative  merits  of  these  devices.  It  is 
auffioicnt  to  say  that  in  most  of  those  American  mines  which  arc  deep 
enough  to  render  the  use  of  ladders  a  matter  of  hygienic  importance,  the 
workmen  are  lowered  and  raised  by  the  machinery  that  lioista  the  ore; 
ftnil  the  ladders  being  kept  inerely  as  a  means  of  transit  between  neigh- 
boring levels,  or  as  a  resort  in  case  of  accident,  do  not  enter  into  the 
hygienic  problem. 

Air. — The  most  thorough  and  satisfactory  reports  on  the  air  of  metal 
mines  are  those  of  Dr.  II.  Angus  Smith  and  Dr.  A.  J.  Bunniys,  included 
in  Appendix  B  to  tlio  Report  of  the  Commissioners,  appointed  to  inquire 
into  the  condition  of  the  metal  mines  of  Great  Britain,  with  reference  to 
the  health  and  safety  of  the  persona  employed  in  sueli  mines.  (London, 
1804.)  Dr,  .Smith  begins  with  an  elaborate  discussion  of  the  normal 
amount  of  oxygen  and  carbonic  acid  in  pure  air,  and,  after  citing  many 
analyses  of  distinguished  chemists,  adopts  20.0 '  parts  by  volume  of  oxy- 
gen, and  0,04  of  carbonic  acid  as  a  fair  out-door  average,  and  shows  that 
in  confined  spaces,  and  under  various  inlluences,  the  amount  of  carbonic 


'  The  proportioiiB  gireu  throughout  thla  ohapter  are  parts  la  100,  by  volume. 
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acid  may  be  increased  indefinitely.     At  II  p.v.,  in  the  pit  of  a  London 

thoBtre,  it  was  0.32.  But  many  samples  of  bad  air,  takon  from  mines, 
have  shown  over  two  per  cent,  of  carbonic  acid.  By  a  series  of  most  in- 
teresting experiments,  conducted  in  a  hermetically  closed  lesd-chamberf 
containing  170  cubic  feet  of  air,  Dr.  Smith  established,  among  other  im- 
jjortiuit  results,  the  following: 

A  person  shut  up  in  the  chamber  for  five  hours  raised  the  amount  of 
carbonic  acid  to  2.ii5  per  cent.  In  this  atmosphere  the  breathing  was 
changed  from  IG  inspirations  per  minute  to  32,  and  the  pulse  foil  from  7G 
to  55,  becoming,  at  the  same  lime,  so  weak  that  it  was  difficult  to  fiad. 
On  another  occasion,  when  the  carbonic  acid  had  risen  to  3.9  per  cent., 
the  number  of  inspirations  advanced  to  2G,  and  the  pulse  became  so  weak 
as  to  cause  alarm.  This  is  a  symptom  of  poisoning  by  carbonic  acid.  An 
experiment,  tried  by  blowing  carbonic  acid  into  frosh  air,  containing  20,1 
oxygen,  without  removing  the  oxygen,  showed  that  the  pulse  of  tlio  sub- 
ject was  weakened,  though  breathing  was  not  very  difficult,  and  the  can- 
dles bume<l  moderately  well.  Four  miners'  candles,  inclosed  in  the  cham- 
ber, ceased  to  burn  at  the  end  of  five  hours,  having  raised  the  temporaturo 
from  50°  Fahrenheit  to  Go^^  and  vitiated  the  air  until  it  containc<l  18-8 
oxygon  and  2.:2S  carbonic  acid.  It  follows  that  men  can  live  where  candles 
will  not  burn;  but  that  the  poisonous  effect  of  carbonic  acid  begins  before 
its  subject  is  conscious  of  serious  inconvenience.  Moreover,  it  appears 
that  the  presence  of  carbonic  acid  is  a  more  noxious  agency  than  the  mero 
diminution  of  oxygen  in  an  otherwise  pure  air.  According  to  Dr.  Smitli's 
experiments,  respiration  is  not  affected  sensibly  by  a  small  or  even  a  con- 
siderable diminution  of  oxygen,  when  the  place  of  that  gas  is  not  taken 
up  by  others  of  a  harmful  cliaracter.  But  we  do  not  usually  have  to  deal, 
in  mines,  with  simply  rarefied  or  dooxygenatod  air.  The  abstraction  of 
oxygon  is  due  to  processes  which  load  the  air  with  such  gaseous  products 
as  carbonic  acid.  The  facility  with  which  water  absorbs  certain  percent- 
ages of  its  weight  of  carbonic  acid  and  otiier  gases,  explains  the  fact  that 
the  air  is  more  tolerable  in  wet  than  in  dry  workings.  Trickling  streams  or 
spray  perceptibly  improve  the  ventilation;  and  this  means  is  occasionally 
resorted  to  for  enabling  men  to  continue  work  where  it  would  other^viso 
be  dillioult. 

Dr.  Bcrnays  points  out  another  most  important  fact,  namely,  that 
there  is  a  great  difference  in  the  personal  sensations  of  comfort  or 
distress  occasioned  by  breathing  different  atmospheres  containing  prac- 
tically the  same  proportion  of  carbonic  acid.  This  is  undoubtedly  the 
effect  of  organic  impurities,  which  greatly  aggravates  that  of  the  carbonic 
nci«.L  A  much  larger  proportion  of  the  latter  may  be  breathed  with  im- 
punity when  it  is  ihe  result  of  inorganic  processes,  and  |>articularl3' of  the 
slow  oxidation  of  coal,  than  when  it  proceeds  from  animal  exhalations, 
and  the  cpiick,  smoky  combustitm  of  candles.  Dr.  Bernays  says  that 
he  has  often  found  the  air  of  a  crowded  room  intolerable,  though  it  con- 
tained not  more  than  0.1  per  cent,  of  carbonic  acid.  Ho  mentions  also,  as 
A  curious  fact,  that  a  man  may  continue  to  breathe  without  distress  in 
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■  coffUtned  space  so  long  as  it  is  contaminated  by  his  own  breath  only, 
tlaoagb  he  could  not,  without  great  disgust,  enter  iiii  atniosplieru  rendered 
eqaallj*  foul  by  the  respiration  of  others.  13ut  I  susjieet  thut  tlio  inference 
be  ■o^gvsts  is  not  well  founded.  It  is,  perhaps,  not  the  source  of  the 
coQtaiDtna,tion,  but  the  entrance  of  the  obse^^*er  from  purer  air,  that  makes 
it  more  repulsive  in  ihe  latter  case. 

Carbonic  acid  and  accumulations  of  orj^nic  impurities  are  most  trou- 
blaaotne  at  the  ends  of  galleries,  or  in  conlinod  slopes,  winzes,  etc.,  which 
are  not  swept  by  the  general  current  of  ventilation.  The  operation  of 
blasting-  in  such  places  has  the  good  effect  of  breaking  up  the  stagna- 
tiom  of  the  air:  but,  on  the  other  hand,  it  contrihutes  cortuin  impurities 
of  its  own,  partly  volatile,  and  partly  in  fine,  suspended  fjoiiting  particles. 
Carbonic  acid,  bulphuretted  hydrogen,  sulphide,  and  nitrite  of  potassium, 
etc,  ar«  among  the  products  of  explosion  from  ordinary  gunpowder.  Gun 
cotton  is  less  harmful  in  this  respect,  and  was  recommended  by  the 
ritish  Commission;  but  it  has  never  found  general  application  in  mines, 
perhaps  becauHC^its  u.se  in  mines  as  a  quick  and  violent  explosive,  has 
been  superseded,  or  ratiier  forestalled,  by  the  various  nitroglycerine  com- 
pounds. It  is  well  known  that  the  gases  from  theite  produce  most  dis- 
tressing headache;  but  this  appears  to  be  the  effect  on  those  persons  only 
who  are  unaccustomed  to  them.  1  have  seen  miners  return  to  a  stope 
almost  immediately  after  a  blast  of  dynamite,  apparently  without  incoa- 
venience.  This  was,  however,  in  a  well-ventilated  mine.  With  uU  ex- 
plosives it  is  necessary  and  customary  to  allow  tlte  gases  to  clear  away 
before  resuming  work. 

Sulphuretted  and  arsenluretted  hydrogen  may  be  given  off  by  rocks 
which  contain  such  minerals  as  pyrites  of  iron  or  copper,  misptckel,  etc., 
which  undergo  decomposition  in  the  presence  of  air  and  moisture.  To 
this  cause,  in  part,  may  be  due  the  alleged  unhealthiness  of  the  copper- 
mines  of  Cornwall  as  compared  with  the  tin-mines,  in  which  the  ore,  being 
sbeady  an  oxide,  suffers,  upon  exposure,  no  chemical  change. 

liesides  the  gaseous  impurities  of  the  air,  the  dust  produced  by  drill- 
ing has  been  considered  a  source  of  disease.  This  is  probably  not  a  se- 
rious evil.  The  almost  invariable  practice  is  to  put  water  in  tlie  horc-holes 
to  facilitate  the  work,  and  there  is  from  this  source  little  or  no  dust  to  be 
inhaled.  What  has  sometimes  been  mistaken  fur  mineral  dust  in  post- 
mortem examinations  of  llie  lungs  of  miners,  is  finely  divided  carbon;  and 
this  is  almost  certainly  attributable,  not  so  much  to  the  nccasiunal  inluila- 
tion  of  gunpowder  vapors  as  to  the  constant  breathing  of  the  products  of 
the  imperfect  combustion  of  candles.  Some  reported  cases  of  the  "  lead- 
colic  "  among  lead-miners  may  have  been  due  to  the  inhalation  of  plum- 
bifcrous  dust,  or  to  the  drinking  of  poisoned  water. 

The  effect  of  all  tliese  impurities  of  the  air  has  been  found  on  the  con- 
tinent of  Europe  and  in  Great  Britain  to  be  a  peculiar  form  of  "asthma/' 
"consumption,"  or  "amemia,"  known  as  the  mintTs'  disease.  Tt  is  dilFi- 
cult  to  say  liow  much  the  general  low  tone  of  vitality  due  to  insufficiency 
of  animal  fooil,  lack  of  healthy  dwellings,  and  reckless  |)cr8onal  habits. 
Vol.  II.— 17 
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contributos  to  tho  prevalonce  of  this  disoaso;  but  it  is  probably  fair  to 
condiidu  that  those  causes  weaken  tlie  ability  of  the  workman  to  resist  the 
elTeets  of  tho  impure  air  in  which  he  works. 

Teiitp*  rut  tire. — There  is  a  gradual  increase  of  temperature  in  the  rocks 
of  the  earth's  crust,  below  the  zone  of  uniform  temperature  which  is 
found  near  th<f  surface.  The  law  of  this  increase  in  temperature  is  not 
dearly  establishod.  It  is  certainly  much  alTected  by  the  chemical  reactions 
which  nuiy  j^o  on  in  the  rock.  Mr.  Robert  Hunt,  in  his  testimony  before 
tho  I^ritish  (.'onnnission,  says  tl»at  whatever  may  be  the  temperature  of  the 
atmosphere  on  the  surface  of  tho  earth,  there  is  in  the  Cornish  mines  a 
constant  toniporature  throu^j^hout  the  year  at  the  depth  of  about  150  feet. 
Holow  that  point,  lie  says,  the  increase  is  one  degree  Fahrenheit  forevery 
50  feet  down  to  al)out  T50  feet;  then  one  de^rrt^e  in  every  75  feet  down  to 
abr>ut  1,:>.^()  feet;  an<i  below  that,  about  one  degree  to  85  feet.  Mr.  Hen- 
wood  {(|uc»ted  by  Prof.  .1.  A.  Church,  in  his  paper'  on  the  Heat  of  the 
ConiHtock  Lo<le)  gives  for  dilTorent  kinds  of  rock  the  following  distances 
in  feet,  corresponding^  with  each  rise  of  one  degree:  gpinitc,  51;  slate, 
r>T.3;  cross  veins,  4<l.S;  lodes,  40.2;  tin  lodes,  40.8;  tin  and  copper  kxles, 
;j'.>.f>^  cop]>er  lodes,  ;JH.4.  These  figures  show  how  great  is  the  variation 
due  to  local  causes.  Assuming  tho  increase  in  granite  to  be  least  affected 
in  this  way,  and  apjdying  also  Mr.  Hunt's  formula  fortlie  rate  of  increase, 
we  may  adopt  ns  a  j)robnhlo  standard  of  comparison  a  scale  of  depths  and 
rock  temperatures,  as  follows: 

Dopth—  P(.<ct.                                                                                                   TiHnperatnre  of  rock. 
150   (JO*" 

:;oo 62* 


noo  00 


],:j5o  70* 

y,000 84° 

It  will  be  generally  admitted  that  most  mines  are  hotter  than  this,  the 
fact  being  tliat  the  heat  given  off  by  lights,  explosives,  animals  and  men 
is  not  iiMme<liately  removed  by  the  ventilation,  and  hence  the  rock  is  per- 
<-eptibly  cooler  than  tht;  air.  But  chemical  reactions  and  hot  springs  in 
tli(^  rock  may  vitv  greatly  raise  its  temperature;  and  when  this  is  the  case, 
the  miners,  finding  that  the  rock  feels  hot,  in  comparison  with  the  at r,  say 
that  ilie  lode  or  the  wall  "  nnikes  heat."  Kven  when  the  air  is  still  some- 
what the  warmer,  the  roek  may  seem  to  be  so  when  touched  with  the  hand 

One  of  the  United  mines  in  Wales  is  mentioned  by  Prof.  Church,  in 
the  paper  already  cite<l,  as  possessing  springs  which  discharge  water  at 
110^  Kahr.,  the  depth  being  1.:>'30  ft^'t.  The  heat  of  the  air  in  the  work- 
ings is  given  at  I0o°  to  1  i;j°  Fahr.  The  hottest  mine  in  Cornwall  is,  or 
was  in  180'^,  tho  Wheal  t'lilford,  concerning  which  the  superintendent, 


'  Thifi  paper  woh  mod  May.  18T8,  at  the  Chattonoofni  meetln|p  of  the  American  In- 
stitute of  Miuiug  Kntfiuecnt,  aud  will  be  published  la  Vol  VII.  ot  tlie  Transactioas  cf 
that  Bociety. 
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John  Richards,  testified  thut  the  temperature  was  102°  fifty-ono  foet  below 
tb»  1,^10  feet  level,  and  "  a  pretty  deal  hotter"  (120°  he  guessed)  at  the 
1,390  feet  level.  At  one  time,  in  a  confined  working,  the  teraperature 
known  to  rise  as  higJi  as  I'^S^,  Mr.  Robert  Hunt,  speaking  ap- 
lUy  of  the  same  miQ:>,  saya  tliat,  by  his  personal  measurement,  the 
•bowed  110°  in  the  deep  level,  and  that  tests  ot  the  rock,  made  by 
iTtn^  m  thermometer  for  two  hours  in  a  bore-hole,  gave  from  11'^°  to 
14*.  He  reports  tho  maximum  with  which  ho  was  acquainted  as  lit®. 
'llr.  Uiehards  says  the  workmen  can  endure  1:20^  perhaps  half  an  hour, 
but  caiinot  continue  to  work  for  an  hour  at  101:2°,  while  they  can  make  a 
fcpar-boar  shift  without  interruption  at  O.V.  Mr,  Hunt  gives  the  average 
lioie  of  working  at  twenty  minutes,  and  says  that,  on  rctreatingy»the  men 
vmshcd  themselves  in  water  at  90^,  to  cool  off.  Six  sets  of  men  were 
employed,  so  that  each  set  had  one  hour  and  forty  minutes  in  which  to 
i«oov<or  from  the  effects  of  tho  twenty  minutes'  exertion.  Four  turns  of 
twenty  minutes,  thus  distributed  through  an  eight-hour  shift,  constituted 
ft  day's  work.  It  is  not  surjirising  that,  under  these  circumstances,  the 
labor  account  was  heavy.  It  is  said  that  three  guineas  per  inch  was  paid 
iur  driving  a  cross-cut  in  this  mine. 

Titvsc  remarkable  statements  are  even  surpassed  by  the  recent  expe- 
l^nce  of  the  deep  mines  on  tho  Comstock  Lode  in  Nevada.  For  many 
kta  on  this  subject,  corroborating  and  completing  my  own  hasty  obser- 
f.T&tions  and  recollections,  1  am  indebted  to  tho  paper  of  Prof.  John  A. 
Church,  of  Columbus,  Ohio,  already  mentioned,  and  to  the  unptiblisihed 
memoranda  of  tliat  gentleman,  generously  placed  at  my  disposal  In 
,the  lower  levels  of  these  mines  (say  about  'J,000  feet  below  the  croppings 
of  the  Gould  and  Curry,  the  usual  dutum-line)  the  temperature  of  tha 
rock  is  generally  about  130®.  In  freshly  opened  ground  the  air  usually 
Turies  from  108°  to  110";  but  higher  tenipt^raturcc  :irc  not  unfroquently 
reported,  as,  for  instance,  12\}°  in  the  ],!M.)()  feet  level  of  the  Gould  and 
Tho  water,  which  enters  the  drift  from  the  lode  and  the  country 
;k,  is,  however,  often  much  liotter.  The  vast  body  which  fdlcd  the 
ivoge  and  tho  Hale  and  Norcross  mines  for  m:uiy  months  \nu\  the  toni- 
ture  of  154'.  But  the  wuter,  like  tlie  rock  and  the  air,  varies  in  this 
in  different  portions  of  the  mines.  The  ordinary  range  of  '*  hot 
drifts''  IB  105*  to  110°  air-temperature.  The  ventilating  current  is  do- 
Uvered  at  a  tempemttire  of  00°  to  05^,  which  seoms  to  be  most  conducive 
comfort.  It  is  blown  upon  the  men  through  zinc  pipes  by  means  of 
twerful  mechanical  blowers.  The  question  of  present  interest  being 
the  effect  upon  the  health  of  the  miners  of  working  under  such  conditions, 
her  description  of  the  j>eculiar  phenomena  of  the  case  will  be  un- 
seoeosary. 

Before  considering  the  health  of  tho  Comstock  miners,  it  should  be 
»t«d  that  by  no  means  all,  or  even  the  majority  of  thorn,  arc  employed  in 
le  hot  drifts,  and,  moreover,  that  these  mines  are  provided  with  arrntigc- 
lents  which  enable  every  minor  to  hnthe  and  chango  his  clothing  imino- 
tlcly  upon  emerging  from  underground. 
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The  diMMes  of  the  Oomstook  miners  are  nudnTy  typlicM  and  monntam 
fever,  rfaeumatiim,  and  erytipelaa.  There  is  little  or  no  oonsamption, 
bladder,  kidney,  or  liver  diaeaae.  The  superior  ventilation  (apart  from 
the  question  of  temperature)  in  the  mines,  the  hearty  and  abundant  diet 
of  the  miners,  the  constant  enormous  activity  of  their  perspiratory  func- 
tions, and  the  personal  cleanliness  resulting  £rom  their  dally  baths,  seem 
to  have  abolished  among  them  the  disease,  supposed  elsewhere  to  be 
characteristic  of  their  avocation.  It  is  admitted  by  all  observers  that  they 
are  healthier  than  their  wives  and  children. 

As  to  the  immediate  effect  of  the  hi^  temperatures  upon  thoae  who 
work  in  them,  it  must  be  confessed  that,  while  aetnaUy  woricing,  the  men 
display  apparently  undiminished  vigor,  delivering  with  seven,  mght  or  even 
nine  pound  hammers  very  rapid  and  effective  blows.  Perhaps  ft  third  of 
the  time  is  lost  in  resting  and  cooling.  In  very  hot  drifts,  a  relief  gang  b 
employed;  and,  in  extreme  oases,  four  and  even  six  men  to  the  pick  have 
been  found  necessary.  In  the  main,  however,  the  rapid  progress  in  the 
hot  drifts  is  remarkable,  and  shows  that  the  heat  does  not  greatiy  leisen 
the  power  of  work,  except  by  necessitating  longer  or  more  frequent  rest 
At  the  usual  temperature  of  108°,  three  sh^ts  of  three  men  each,  working 
in  turns  pf  eight  hours,  advanco  three  to  five  feet  daily  in  hard  rock. 
This  is  so  much  better  than  the  efficiency  reported  from  the  hot  lode  in 
Cornwall,  that  we  are  led  to  infer  that  the  method  of  delivering  air  to  the 
Comstock  drifts  affects  the  temperature  an4  perspiration  of  the  miners  in 
such  a  manner  as  to  protect  them  to  a  largo  extent  from  the  otherwise 
distressing  action  of  the  heat.  My  own  sensations,  ss  I  recall  them,  in  a 
deop  and  very  hot  lovel  of  the  Crown  Point  (about  116**,  I  believe),  were 
not  specially  uiuronifortablo  on  the  surface  of  the  body,  except  when  a 
drop  of  still  hotter  wator  fell  upon  me.  The  principal  feeling  of  distress 
was  internal^  and  was  caused  by  the  inhalation  of  the  scorching  air. 

Th(»  (juostion  whether  those  who  labor  in  such  places  are  permanently 
injured,  is  more  (liffit-ult  to  decide.  One  of  the  physicians  at  Virginia 
City  has  declared  that  "there  is  not  a  sound  heart  in  any  man  on  the 
lodo  who  has  worked  in  a  hot  drift  for  two  years."  This  statement  is 
j)erliaps  too  stronnj,  though  it  is  possibly  true  that  many  of  the  miners 
are  organically  alTected.  Vet  this  appears  not  to  interfere  with  ordinary 
and  e(iu:ible  work,  though  it  may,  perhaps,  develop  into  distinct  disease 
under  special  strain  or  excitement.  After  long  work  in  the  hot  drifts,  the 
men  have  a  waxen  color,  and  are  known  as  "  tallow-faces."  Prof.  Church 
noticed  some  men  who,  without  being  lazy,  showed  unusual  care  in  han- 
dling their  work,  and  two  or  three  of  them  told  him  that  they  were 
'*  broken  down"  in  hot  drifts.  In  the  only  instance  in  which  the  timere- 
(jiiircd  for  "breaking  duwn  "  was  given,  the  workman  had  been  employed 
uiuh'rground  six  years. 

The  actual  effect  of  the  heat  on  the  men  is,  first,  excessive  perspiration, 
and,  if  this  is  not  removed  by  evaporation  with  sufficient  rapidity,  great 
fiiintness.  The  pulse  increases,  as  is  shown  in  the  following  interestinj( 
data,  obtained  by  Prof.  J.  D.  Whitney  and  Prof.  Church,  in  the  1,800  feet 
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level  of  thn  Julia  Mine,  tlie  drift  being  about  1,200  feet  long,  and  having  an 
air-l«inperaturo  of  108®  to  110**,  while  the  air-tern  pern  lure  at  the  station 
or  junction  of  the  drift  with  the  (downcast) '  shaft  was  only  8-1°.  Tho 
following  observations  were  made: 

Puln-liMta 
per  niiuute. 

Carman,  after  brining  out  car,  say  1,200  feet 140 

**         after  resting  at  station G4 

"         (another  case)  after  partial  rest 128 

ProL  Whitney,  after  walking  through  drift .'. , 120 

"            "          normal  rate CO 

Prof.  Church,  after  moving  about,  without  exertion 88 

A  case  of  death  is  reporte<l  as  follows:  A  powerful  man,  accustomed 
to  hot  drifts,  returned  to  work  after  a  rest  of  throe  months,  and  entering 
tJie  Imperial  Mine  as  carman,  pushed  his  first  car  to  the  end  of  the  drift, 
in  the  2,fK.X)  feet  level — ^say  1,000  to  1,200  feet — loaded  it,  and  brought  it 
back  to  the  station,  where  another  man  was  wailing  to  relieve  him.  But, 
instead  of  taking  his  turn,  he  dumped  the  car  and  started  back  without 
Cix»ling  off.  He  loaded  the  car  again  at  the  end  of  the  drift,  and  pro- 
ceeded to  return,  but  was  found  a  few  mirtutes  later  hanging  senseless  to 
his  car,  and  died,  I  believe,  before  ho  could  be  got  to  the  surface.  An- 
other died  in  the  Imperial  incline  while  that  was  sinking.  Three  such 
deaths  in  all  are  reported  from  this  mine,  which  is  an  excessively  hot  one. 
Sometimes  accidental  deaths  may  be  the  indirect  result  of  the  faintnca* 
aused  by  the  cjTect  of  the  heat  on  the  circulation.  Thus  a  man  fell  down 
the  Imperial  (u{x^ast)  shaft  lust  year,  who  was  probably  overcome  by  the 
heat  while  putting  in  timbers.  In  these  worst  places,  strong  and  healthy 
Toung  men  are  enijdoyed.  Fat  men  seem  to  stand  the  heat  best,  and, 
iiniong  visitors,  women  endure  it  better  than  men.  Some  men  wilt  under 
the  work,  and  are  said  to  have  "no  pluck,"*  Drinking  habits  unfit  the 
miner  for  this  severe  test.  Unaccustomed  men  are  often  unable  at  first 
even  to  reach  the  end  of  the  drift  where  they  are  to  work.  An  intelligent 
miner  told  Prof.  Church  that  thu  first  month  of  such  work  after  a  long 
Kst  is  hard;  then  come  three  months  of  brisk  feeling;  and  then  follows  a 
"dragged-out "  sensation. 

The  underground  use  of  maohine-drllls,  operated  by  compressed  air,  is 
in  im]>ortant  aid  to  ventilation  and  cooling,  since  the  expansion  of  the 
wcaping  air  absorbs  much  he.it  from  the  immediate  neighborhood.  But 
when,  as  in  the  Comstock,  the  heat  radiated  from  the  whole  surface  of 
pxposed  rock  is  far  in  excess  of  that  which  men  and  lights  supply,  nothing 
can  sensibly  reduce  it,  or  mitigate  its  effects,  except  abundant  mechanical 
ventilation.  This  is  carried  to  a  large  extent  in  the  Comstock  mines;  and 
to  the  fact  that,  in  counteracting  tfie  high  temperature,  the  impurities  of 
the  air  are  thus  removed  the  remarkable  good  health  of  the  Comstock 

'  The  downcajrt  shaft  is  that  which  conveys  the  f rosh  air  into  tha  mine,  while  the 
■haft  through  which  the  vitiated  entreat  ascends  ia  caUed  the  upcast. 
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miners  may  he  partly  ascribed.  Other  causos  have  been  already  men- 
tioiied,  Huch  u.i  thu  Itcalthy  mountain  cliinato,  the  good  food,  and  the 
cornfortahlu  dwcIlin^rH.  Finally,  the  fact  must  not  be  omitted  from  con- 
sideration that  tlio  minors  of  our  western  regions  are  immigrants,  and 
prosurnubly  incii  of  »\iv\i  bodily  vigor  and  health  as  their  adventurous 
spirit  would  imply. 

IncidtMitul  to  the  question  of  temperature  is  the  effect  of  sudden 
ehan;r(vs  of  tcmporaturo,  such  as  arc  experienced  on  coming  suddenly  from 
the  dt?pths  of  a  mini*  to  the  surface.  The  hygienic  conditions  hero  do  not 
differ  from  those  which  any  similar  change  of  temperature  produces;  and 
Kii»eo  tht'V  may  rasily  bo  counteracted  by  the  prudent  miner,  they  need 
not  b('  sot  down  as  souroos  of  disease  inherent  in  his  occupation. 

Another  kindred  ipiestiou  relates  to  the  effect  of  barometric  pressure, 
which  varies  In  mines  with  the  depth  of  the  openings,  and  also  with  the 
chanji^es  of  the  outside  weather.  The  general  cxj>erience  is  that  high 
baronietriti  pressure,  thougli  it  permits  a  greater  inhalation  of  oxygen  with 
eaeh  breath,  causes  a  fooling  of  distress,  and  affects  the  heart  unfavorably. 
Dr.  ISoriiays  says  that  untloul)tedly  the  most  injurious,  as  well  as  the  most 
utipleasant,  condition  of  mine  air  is  that  in  which  a  high  temperature  is 
aecoinpaiiiinl  witli  excessive  barometric  pressure  and  great  humidity. 
The  effect  of  tln!  pressure  alone  can  best  be  studied  in  the  records  of  work 
in  highly  compressed  air,  as  in  the  sinking  of  the  caissons  for  the  East- 
liiver  and  otiier  bridges.  It  may  be  alTirmed,  as  a  general  rule,  that  souml 
men  an?  nt>t  permanently  injure*!  by  it.  In  ordinary  mines  the  chief 
^onsibl.?  effect  of  the  barometric  pressure  is  the  variation  it  may  cause  iti 
the  natural  ventilating  current.  Where  the  ventilation  is  wholly  or  partly 
artificial,  those  changes  may  be  controlled.  The  introduction  of  com- 
pressed and  eool  air  by  ma<'hinery  tends  powerfully  to  reduce  to  a  mini- 
mum the  humidity  of  hot  mines,  and  thus  (as  in  tho*Comstock)  to  give 
aT»  atmosj)here  in  whi<rh  free  perspiration,  rapidly  evaporating,  cools  and 
refreshes  the  body.  A  comnaris(jn  of  the  statements  above  made,  as  to 
thf^  Cnmstock  minors  and  the  miners  in  the  hottest  mine  of  Cornwall, 
shows  how  much  more  can  be  endured  and  accomplished  by  workmen 
when  thus  protoetod  from  vitiated  or  over-humid  air. 

The  injurious  effect  of  W(»rking  under  artiBcial  light,  instead  of  sun- 
light, has  Itoen  often  assorted;  but  there  is  no  definite  proof  of  it.  Where 
other  conditions  an;  whoh'some,  and  the  habits  of  the  workmen  are  regu- 
lar, this  is  not  likely  to  have  a  triLi.'ablj  effect.  Atall  events,  it  is  sulrar- 
dinate  to  many  <»ther  causes. 

(rtHtrttf,  rom'/tfAt'iffi.'i. — The  Hritish  Commission,  to  which  reference 
has  been  made,  summed  up  its  voluminous  report  in  a  few  conclusions 
iint\  rocommendatioMs,  tlio  substanoe  of  which  I  quote  below,  in  order  to 
point  out  how  far  they  aro  a|>pli(*ablo  to  miners  in  the  United  States. 

The  (*onunission  finds  that  a  large  proportion  of  the  diseases  affecting 
minors  in  the  metal  mines  is  to  bo  ascribed  to  defective  ventilation  only. 
However  various  the  opinions  of  physicians  concerning  the  causes  of  the 
disease  so  well  known  under  the  name  of  miners'  consumption  or  mlnen* 
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ssthm&,  there  u  in  oae  respect  a  remarkable  unanimity  among  all  the 
experts,  namt'ly,  that  the  health  of  tho  miner  is  chiefly  aftoctud  by  tho 
quality  of  tho  air  in  which  ho  works.  This  conclusion  is  emphasized  by  tho 
muUs  of  very  wide  inquiry  un  the  part  of  tho  Commission. 

In  the  coal-mines,  where  special  attention  is  paid  to  ventilation,  on  ao- 
eouiit  of  explosix'c  gases,  the  mortality  of  miners,  apart  Trom  accidents,  is 
lower  than  in  the  metal  mines.  Starting  from  this  signtficant  fact,  the 
Commission  recommends  that  some  of  the  methods  of  artificial  ventila- 

I  tion  employed  in  the  former  sliould  be  more  generally  introduced  into 
the  latter,  and  favun*  particularly  the  use  of  furnaces  in  "  upcast"  shafts, 
lo  accelerate  the  natural  current  by  heating  the  upward-moving  column 

^  of  vitiated  air,  and  to  prevent  the  stagnation  or  reversal  of  the  current 
by  change  of  season  or  weather. 

With  reference  to  other  causcR  of  disease,  the  Commission  recommends 
that  every  mine  be  provided  with  a  conveniently  situated,  separate  house, 
in  which  the  workmen  may  change  anrl  dry  their  clothes;  that  boys  under 
fourteen  ba  not  permitted  to  work  underground;  and  that  mechanical 
m^ans  be  adopted  for  transporting  the  miners  into  and  out  of  tlie  mines. 
The  inan-engine  is  praised;  but  the  system  of  hoisting  the  men  in  skips 
and  cages  is  also  pronounced  satisfactory^  provided  the  machinery  be 
properly  constructed  and  carefully  tended. 

These  recommendations  are  as  timely  now  as  they  were  ten  years  ago, 
except  th&t  the  increasing  use  of  compressed  air  in  mining  has  furuiBlied 
an  aid  to  ventilation  not  then  considered.  There  is  no  proof  that  the 
metal  miners  of  America  are  less  healthy  than  other  laborers,  and  there  is 
no  need  that  they  should  ever  become  so.  In  my  judgment  a  wise  regard 
for  financial  economy  alone  will  cause  capitalists  to  dti  all  that  philan- 
thropic considerations  would  require  in  dealing  with  the  problem  of  hy- 
giene in  niities — a  problem  which  contains,  as  tho  foregoing  discussion 
shows,  no  fatally  insuperable  difficulties,  and  no  insoluble  mysteries. 

^ettiUartfical  morks.  —  The  sanitary  management  of  metallurgical 
works  is  a  topic  too  vast  and  complicated  to  be  treated  in  this  chapter. 
It  comprises  questions  of  poisoning  by  gases  or  metallic  vapors  and 
through  the  handling  of  poisonous  substances.  The  effect  of  the  blast- 
famace  tunnel-head  gases  (carboruc  oxide  and  carbonic  acid)  upon  mon 
too  long  exposed  lo  them,  is  well  known  to  ironmasters.  Uut  tins  is  a 
sudden  and  usually  transitory  matter.  A  few  drops  of  sulphuric  ether, 
drunk  in  water,  and  a  few  hours^  rest,  will  restore  a  man  who  has  been 
"knocked  over"  by  the  gas.  The  effects  of  lead,  arsenic,  or  quicksilver 
vapors,  on  the  other  hand,  are  mDrn  insidious  and  more  eiidnriiig.  But 
science  furnishes,  and  tho  best  practice  employs,  preventions  as  well  as 
antidotes  to  the  injury  which  might  result  from  such  causes.  The  prime 
requisite  in  all  motallurgical  or  chemical  works  Is  thorough  ventilation, 
coupled  with  arrangements  for  confining  and  conducting  away  the  noxious 
gaaes  or  vapors.  Here,  also,  economy  takes  sides  with  philanthropy.  Not 
only  does  the  hygienic  question  iriduence  tho  rate  of  wages  and  the  effi- 
ciency of  labor,  but  the  funjts  which  are  so  harmful  if  they  escape  are  val- 
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uable  to  catch  and  utilize.  Condensers,  flues,  chemical  precipitants,  etc, 
are  therefore  very  generally  employed  to  arrest  the  liquid  and  guseous 
waste  produots  of  metallurgical  works.  The  tunnel-head  gases  of  Lroii 
blast-fumaccs  arc  valuable  ae  fuel  for  driving  the  blowing  engines  and 
heating  the  air  of  the  blast,  and  arc  so  thoroughly  utilized  for  this  purpose  ^ 
that,  when  they  finally  escape  from  the  tall  chimneys  of  such  works,  they  H 
contain  little  else  than  moisturCj  nitrogen,  and  carbonic  acid — the  last  of 
which,  however  deleterious  by  itself,  or  in  certain  proportions,  to  breathing 
animals,  is,  in  its  due  place,  a  most  important  ingredient  of  the  normal 
atmosphere,  and  intimately  connected  with  the  processes  of  mineral  de- 
composition and  vegetable  growth  by  which  the  earth  has  become,  and 
can  remain,  habitable  for  man.  Nor  has  it  ever  been  found  that  the  f ree  ^ 
atmosphere  in  the  neighborhood  uf  great  metallurgical  works,  or  of  great 
cities,  is  rendered  unwholesome  by  the  immense  quantities  of  carbonic 
acid  poured  into  it  by  chinnieys  and  lungs- 

The  mechanical  protectors  (TyndalPs  respirators,  and  the  like)  and  the 
preventive  or  remedial  measures,  adopted  in  various  cases  to  counteract 
the  clTects  of  poisonous  gases  and  vapors  in  metallurgical  works,  can  only 
be  alluded  to.  Some  of  them  belong  perhaps  more  properly  to  the  de- 
partments of  toxicology  and  gonoral  therapeutics. 

In  securing  abundant  ve!itilation  for  metallurgical  works,  strong 
draughts  of  air  are  inevitable ;  and  one  of  the  commonest  dangers  to 
workmen  arises  from  this  source.  Not  only  the  heat  of  the  furnaces,  or 
of  the  (lowing  molten  metal,  but  also  the  intense  periodical  activity  which 
characterizes  many  metallurgical  processes,  produces  free  perspiration,  and 
renders  the  body  sensitive  to  a  chill.  There  is  no  remedy  for  this  evil,  so 
far  as  I  know,  but  common  sense  on  the  part  of  the  individual  laborer. 

With  a  few  exceptions  (yearly  growing  fewer),  there  are  no  metallur- 
gical industries  in  the  United  States  which  have  not  been,  or  by  recog- 
nhed  means  might  not  bo,  made  as  safe  in  sanitary  respects  as  purely 
mechanical  industries  are. 
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INFANT  MORTALITY. 


Tub  importance  of  the  subject  of  infant  mortality  is  at  nnrc  apparent 
when  we  reflect  that  of  al!  the  deaths  that  occur  in  the  great  cities  of 
[ICorth  America,  from  a  quarter  to  a  third  take  place  under  one  year  of 
|»pe,  and  from  two-fifths  to  one-half  under  five;  and  that  out  of  one  hun- 
idred  live-born  children  about  twenty-five  die  before  the  end  of  the  first 
rear  of  life,  and  from  forty  to  fifty  before  reaching  the  close  of  the  fifth 
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It  caa  hardly  be  necessary  that  stress  should  here  be  laid  upon  the 
^enormous  waste  of  life  that  is  implied  in  these  facts,  and  upon  the  neces- 
iiy  of  using  every  discoverable  means  for  its  diminution.  In  presence  of 
dinmse  and  death,  the  hygienist  has  but  one  preoccupation,  namely,  pre- 
vention. We  will  therefore  at  once  proceed  to  study  the  nature  and 
causes  of  the  diseases  which  occasion  the  undue  mortality  of  fiirly  life, 
with  a  view  to  ascertaining  in  what  way  and  in  wfiat  degree  the  niaru'fold 
agencies  concenied  in  its  production  may  be  amenable  to  control  by  sani- 
tation. 

Methods  of  Estimation. 

The  preralenee  of  fatal  disease  among  infants  and  children  in  any 
tion  is  recognized  and  estimated  by  statistical  data  derived  from 
tion.  From  the  yearly  records  of  vital  statistics,  which  are  col- 
lected and  published  by  public  authority  in  every  civilized  community  with 
more  or  less  fulness  and  accuracy,  the  frequency  of  death  at  varioLis  ages 
can  be  calculated,  and  the  variations  of  mortality  in  difTorent  localities 
and  at  different  j>erio(Js  of  time  can  he  estimated  and  compared.  Thei-e 
are  various  ways  of  u^ing  such  data  fur  the  purpose  of  asuerlaining  and 
eipressing  the  mortality  at  any  age  of  life. 

The  first  and  most  accurate  method  consists  in  determining  the  fhafh 
tty  by  which  is  meant  the  number  dying  in  one  year  among  one  thousand 
ing.  The  mortality  of  infants  and  children  is  must  eoriimonly  rcprc- 
nted  by  the  death  rate  in  one  thousand  living  under  one  year  of  age, 
and  under  five  years  of  age.  The  data  from  which  death  rates  are  calcu- 
lated are  two-fold,  comprising,  in  tfio  first  place,  the  number  of  the  living, 
more  or  leas  accurately  determined  by  a  census,  or  estimated  by  approxi- 
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roative  oaknktions ;  and,  in  the  Moond  plaoe^  the  mnnber  of  the  djrin^ 
derived  from  yeariy  mortality  leoordt.  Hie  taking  of  a  oenaoBy  with  a 
earefol  enumeration  of  the  population  at  Tariooa  agea^  being  an  event  of 
iomewfaat  rare  ooourrencey  death  ratea  cannot  alwaya  be  determined  in  a 
thocougbly  satisfactory  manner. 

Another  way  of  estimating  infant  mortality  oonsista  in  aeoertaining 
for  any  year  the  ratio  between  the  deaths  under  one  year  of  age  and  the 
registered  births.  Far  this  purpose^  an  accurate  rogistnition  of  yearly 
births  and  of  deaths  under  one  is  requisite. 

The  third  method  consists  in  establishing  for  each  year,  in  the  sh^te 
of  a  percentage,  the  ratio  of  deaths  under  one  year,  and  under  five  years 
of  age,  to  deaths  at  all  ages,  the  only  necessary  data  being  the  number 
dying  in  a  year  at  all  ages,  and  at  the  specified  ftges.  Thu  method  affords 
a  less  precise  measure  of  infant  mortality  than  the  two  methods  previ- 
ously described,  because  it  involves  a  comparison  between  two  variable 
quantities.  The  ratios  so  obtained  are  very  considerably  affected  by  varia^ 
tions  of  age-distribution  in  the  population  concerned,  aiid  by  variations  in 
the  mortality  at  other  ages  than  those  under  special  oonsideration.  SUll, 
in  the  absence  of  the  data  necessary  for  the  use  of  the  more  accurate 
methods,  which  require  either  a  careful  census  of  the  population,  or  an 
accurate  registration  of  births,  the  yearly  percentages  of  deaths  nnder  one 
and  under  five  yield  sufficiently  trustworthy  results  for  pnrpoees  of  com- 
parison. In  many  conimunitjcs  in  the  United  States  no  oth«r  method  is 
available,  so  imperfectly  are  the  numbers  of  the  living  and  of  the  yeariy 
births  ascertained  and  registered. 

* 
YarUttions  of  Infant  Mortality, 

A  fow  statistical  statomonts,  derived  from  various  sources,  and  relating 
to  (lifferont  countries  and  communities,  will  serve  to  exemplify  the  three 
methods  of  estimation  wliich  have  just  been  described,  and  will  also  show 
the  limits  within  whirh  the  mortality  of  childho<Kl  varies. 

Tlie  moan  annual  death  rates  of  infants  under  one,  in  some  of  the  princi- 
pal countries  f»f  Kurr)pe,  have  been  stat<»d  by  Dr.  Farr*  to  be  as  follows:  out 
of  1,000  infants  there  die  yearly  in  Svreden,  141.8;  in  Denmark,  137.5; 
in  Kng-land,  IS'^.O;  in  France,  S'^S.'-J;  in  the  Netherlands,  237.5;  in  Spain, 
240.6;  in  Italy,  273.3. 

The  annual  death  rates  in  1,000  children  under  five,  according  to  the 
same  authority,  were  :  in  Norway,  4(».9;  in  Sweden,  51.4;  in  Denmark, 
52.7;  in  Eng-land,  07.C  ;  in  IJelfrium,  74.0  ;  in  France,  70.2  ;  in  Prussia, 
82.4;  in  Holland,  01.2;  in  Austria,  104.0;  in  Spain,  111.7;  in  Italy,  113.5. 

The  yearly  ratio  of  deaths  under  one  to  births  in  different  countries  is 
shown  .by  Dr.  Edwar^l  Jarvis '  to  have  varied  as  follows  :  In  Norway  the 


^lortaUtj  of  Children  in  the  Principal  States  of  Europe.     By  Dr.  WiUiam  Fan; 
I  of  the  StatiBtical  Society,  Vol.  XXIX,  pp.  30  and  35. 
Hh  Annn&l  Report  of  the  Blasaachaaetts  Board  of  Health,  p^  106. 
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Ratio  p«r  cent,  to 
deathfl  at  all  ages. 


Oouhtrt. 


COUNTRT. 


Under  1.    Under  5. 


19.43 
21.87 
23.31 
25.93 
21.24 
19.35 


22.26 


3G.G1 
41.61 
45.59 
33.21 
40.53 
37.90 
52.  GO 
39.52 


Norway 

Prussia . . . . 
Austria  .. . 
Holland  . . . 
France .... 
Italy 


Spain 


Kntio  per  cent,  to 
deaths  ttt  all  tk^Ba. 


lio  was  10.71;  in  Scotland,  13,55;  in  Massachusetts,  13.91;  in  Sweden, 
14^4;  in  England,  15.40;  in  France,  lO.SO;  in  Austria,  17.94;  in  Spain, 
LS.61;  in  Italy,  23.80;  in  the  Xetherlands,  24.17;  in  Austria,  25.19;  and 
in  B«varia,  34.04. 

The  percentages  of  deaths  undor  one  and  under  five  to  deaths  at  all 
■gvs,  calculated  by  Dr.  Jarvis  from  the  yearly  vital  statistics  of  a  number 
f       of  dLBFerent  populations,  are  exhibited  in  the  following  table  :  * 

L       Mmaiachusetts. . 

^^  Kentucky 

^H  South  Carolina 

^H  Michigan 

^H  Kn^laiid 

^H  Scotland 

^F  Russia 

Sweden 


Under  I. 


18.82 
21.25 
30.39 
31.94 
20.92 
27.72 
18,01 


Under  5. 


33.33 
4;. 52 

49.90 
4r;.58 
32.71 
47.20 
38.40 


I 


The  foreg«inj2:  data  have  all  related  to  agc^rcgato  populations,  com- 
prising both  urban  and  rural  districts.  We  will  now  give  a  few  figures 
fthowing  the  prevalence  of  infant  mortality  in  cities. 

In  London,  during  a  period  of  ten  years  (1851-GO),  the  deaths  under 
five  were  43.8  per  cent,  of  all  deaths.  The  death  rate  during  the  years 
lSOl-70,  among  children  under  five,  was  61.0  in  a  thousand;  during  the 
eight  years  following  (1871-78)  it  was  73,8. 

In  Paris,  according  to  Bertillon,*  the  mean  death  rate  under  one  during 
four  years  (1802-00)  was  20U  per  1,000.  In  Berlin,  during  a  period  of 
hfteen  years  (1854-1808),  over  a  third  of  all  the  deaths  took  place  under 
one  year  of  age.  In  1S72  the  mortality  under  0110  was  310  per  1,000;  in 
1873  it  was  320  per  1,000,  the  general  doiith  rate  being  28.29.  In  1872 
deaths  under  one  were  39,9  per  cent,  of  all  deaths,  and  in  1873  their  per- 
centage was  42.0.* 

In  Kew  York,  during  seven  years  (180G-1873)  the  mean  percentage  of 
deaths  under  one  was  30.5;  that  of  deaths  under  five  was  50.0.  In  Cin- 
cinnati, during  seven  years  (1807-1873)  deaths  under  otie  were  25.5  per 
cent,  of  all  deaths;  and  deaths  under  five  were  48.1  per  cent.  In  1809 
deaths  under  five  amounted  to  51.0  per  cent.     In  Cleveland,  in  1873,  the 


'  Fourth  Aariual  Report  of  the  Miutsaohnsett-H  Board  of  Health*  p.  197. 
■  l>6fnog'raphi«  fi^furcc  de  la  Franco.  PariH.  1874. 

*  Vircbovr:  Berlin,  klia  Wochcnaolirift,  Dec.  0,  1873.     Monatschrift  flir  med.  Sta- 
S«pt.  ami  Oct,  1874. 
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petcentage  of  deaths  under  one,  still-births  deducted,  was  29.5;  and  that 
of  deaths  under  five  was  40.1. 

In  Boston — which  is  by  no  means  one  of  the  unhealthtest  cities  of  the 
United  States,  the  mean  general  death  rate  not  exceeding  24.5  in  a  thou- 
sand— the  mean  death  rate  under  one  year  of  age,  determined  in  four 
census  years  (1855, 18C5, 1870, 1875)  was  272.7  in  a  thousand  infants  living 
of  that  age,  and  the  death  rate  among  a  thousand  children  under  five  was 
95.G.*  That  such  high  rates  of  infant  mortality  have  not  always  pre- 
vailed in  Boston  is  shown  in  the  following  table,*  which  exhibits  the  per- 
centages of  infant  mortality  during  a  period  of  54  years. 


Teaks. 


Means  of  10  years. 
Moans  of  5  years. , 


I 


Single  years 


1820-29 
1830-39 
1840-49 
1850-59 

1865-74 

18G5-C9 

1870-74 

1874 

1875 

187G 

1877 


Percentnpe  of 
dratht  under 
one  to  total 
deaths. 


Percentage  of 
deaths  nnder 
five  to  total 
deaths. 


In  markod  contrast  with  the  mortality  of  infants  in  great  cities  are  the 
rntes  prcvailintr  among  rural  populations.  In  the  sixty-three '*  Healthy 
Districts^^  of  Kn^Iand  tho  mean  annual  death  rate  of  children  under  five 
was  only  40.34  in  1,000  living  at  that  age;  and  in  twenty-eight  selected 
districts  tli<'  rate  was  as  low  as  33.48.' 

Tho  foH'jToinjr  figures  serve  to  show  how  greatly  the  mortality  of  early 
childhood  varies  in  d<»greo  in  different  localities.  We  will  now  pass  to  a 
more  important  ]>art  of  our  subject,  namely,  the  nature  and  causes  of  the 
diseases  which  prevail  in  tho  early  years  of  life,  and  we  will  lay  special  stress 
on  those  diseases  of  infancy  which  appear  to  be  more  or  less  amenable  to 
prevention  by  sanitary  agencies. 

* 
17ie  Prinripifl  DittetiAcs  of  Lt/ann/ — Their  Nature  and  their  Causes, 

It  must,  at  the  outset,  bo  acknowledged  that  any  attempt  to  ascertain 
accurately  the  nature  of  tli<»  diseases  which  occasion  the  great  mortality  of 
infancy  is  surrounded  with  difficultii^s,  owing  not  only  to  the  inherent  ob- 

>  Seventh  Report  of  the  Mamchunetta  Board  of  Health,  p.  496. 
'Constructed  from  ftgiiren  given  in  thu  Yearly  Reports  of  the  City  R^istzic 
■  Supplement  to  the  30th  Reiwrt  of  the  Regfiatmr-GenenJ,  p.  xi. 
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•CTirily  of  the  subject  of  infantile  pathology  in  itself,  but  also,  and  per- 
h*p«  chiefly,  to  the  general  prevalence  of  itnperfoct  or  inaccurate  diaj^nos:  * 
ami  off  careless  registration.  The  diseases  of  infancy,  as  regisleroil  in  dif- 
lerBQt  communities,  and  at  different  times,  are  apt  to  vary  quite  as  niucli 
m  aecoant  of  different  habits  of  tliagnosis  and  diiTcrent  systems  of  nosol- 
ogy AS  on  account  of  differences  in  the  nature  of  the  diseases  themselves. 
In  Tery  few  communities,  if  indeed  in  any,  are  the  causes  of  death  accu- 
rately  rejj^istered,  and  the  ahortcomings  are  chiefly  apparent  in  conneetion 
with  the  diseases  of  infancy, 

LThe  most  careful,  elaborate,  and  comprehensive  data  reliitin:^  t<"j  the 
causes  of  diseases  prevailing  in  childhood  are  to  be  found  in  the  records 
of  the  registrar-general  of  England.  The  following  table,'  constructed 
by  Dr.  Farr  from  the  registrar's  figures  for  the  decenniad  1>SC1-1S7(», 
_  iiiows  the  comparative  degrees  of  prevalence  of  certain  forms  of  fatal  in- 
fantile diseaae  in  different  classes  of  English  communities: 

TABLE 

HlOWnfO  THE  XrifBERS  nriNO  nSDF.K  FrvE  VEAnS  OF  AOB  OUT  OF  1,00'>,000 
CUILPRKN  BORN  Al.lVfC.  (1)  T>f  TlfK  nKAI.THV  DLSTHICTS,  (2}  IK  ALL  ENGLAND, 
ASD  (3j  VX  THE  DISTHtCT  OF  UVERfOOL. 


Deaths  from  all  causes 

Total  zymotic  diseases 

Snall-pox 

Measlea* , 

Scarlatina 

Diphtheria 

Whooping-cough 

Typhus,  typhoid,  and  common  fevers 

Diarrlitea  and  dysentery 

C*holera 

Other  zymotic  diseases 

Cancer 

Scrofula  and  tabes 

Phthisis 

Hydrocephalus ..., 

Diseases  of  the  brain 

Dt»<;ases  of  the  heart,  and  dropsy. . , . 

Diseases  of  the  lungs 

Diseases  of  the  stomach  and  liver.. . . 

V'iolent  deaths 

Other  causes 


Healthy 
diatricta. 


175,^10 


43,701 


EuEflaiuL 


363,183 


Liverpool 

district 


460,370 


87,0y9 


602 
5,257 

11,373 
4,184 
0,650 
a,807 
9,354 
399 
6,135 
110 
5,335 
2,fi56 
fl,H04 

2d,60;i 
1,304 

27,884 
4,431 
4,232 

50,401 


3,331 

11,507 

17,059 
2,4-^5 

14,424 
5,401 

20,344 
1,129 

10,579 

71 

8,115 

4,469 

9,296 

40,005 
1,507 

41,476 
4,77d 
5,175 

61,131 


171,009 


5,175 
25,514 
26,818 

3,395 
32,551 

9,297 
51,911 

4,255 

12,093 

62 

11.694 

5,116 
14,972 
49,840 

2,038 
79,893 

4,874 

17,107 

103,765 


*  From  the  Supplement  to  the  35th  Hegiatrar-Goncral's  Report,  p.  xxii. 
Vol.  U.— 18 


sr« 


INFANT    MORTALITV. 


Dr.  Fair,  commenting  on  the  causes  of  death  among  infants  under  one 
jearof  age,  remarks  timt  **  to  convulsions,  diarrbcL'a,  pneumonia,  bronchi- 
tis, cliieflyy  their  deaths  are  ascribed.  .  .  .  The  first  two  are  said  by  paihol- 
ogista  to  be  often  rather  symptoma  of  disease  than  diseases  in  themselves.^ 
..."  In  tbe  second  year  of  life,"  adds  Dr.  Karr,  "  pneumonia,  bronchitis, 
and  conx-ulsions" are  still  the  prevalent  and  most  fatal  diseases;  many  also 
die  then  of  measles,  whooping-cough,  scarlatina,  and  diarrha^n.  Scarlet 
fever  asserts  its  supremacy  in  the  second,  third,  fourth,  and  fifih  years  of 
age.  Whooping-cough  is  at  its  maximum  in  the  first  year,  measles  in  tbe 
second,  scarlatina  in  the  third  and  fourth  years.  Thus  these  diseases  take 
up  their  attacks  on  life  in  succession,  and  follow  it  onwards,'" 

Id  the  United  States,  registration  is  very  much  less  full  and  accurate 
than  in  England;  and  the  data  in  relation  to  the  diseases  of  infancy  and 
childhood  arc  of  a  very  unsatisfactory  nature.  That  such  is  the  case  is 
nude  evident  from  the  following  table'  showing  the  proportionate  mor- 
tality due  to  the  various  diseases  of  early  life  as  commonly  diagnosticated 
and  registered  in  Massachusetts; 


Caoses^ 


Diseases  of  brain. 

Bntnehitis 

I  ephalitis 

Cholera  infantum. 
Consumption  , . . , 

Convulsions 

Croup 

Debiiily *. 

Diarrhoea 

Diphtheria 

Drspntery 

Enteritis. 

1Nr|kfcias  fever..... 
^^rocephalus  . . . 


MaswiohuBetts, 

1870. 
PerceDta^  on  all 
deaths  under  five. 


1,38 
1.02 
3.55 
17.40 
3.33 
4.80 
4.U 
1.95 
2.57 
1.57 
2.88 
0.94 
1.34 
4.57 


lla«wiclin5«tt», 

IHTd. 

Causes. 

Perccntni^e  on  all 

deaths  under  five. 

iCanker 

1.33 

Measles 

2.03 

Infantile , 

4,78 

Pneumo!iia 

0.85 

Premature  birth, , 

2.52 

Scarlet  fever 

7.14 

Tabes  mcscnterica. 

2.74 

Teething 

2.92 

Whooping-cough  . 

3.27 

Burns 

0.55 

Casualty 

0,25       ^ 

Lung  diseases. , . . 

0.29      ■ 

Scrofula  

1 

0.55       ^ 

TW  registration  of  vital  statistics  has  been  longer  established  and 
■■  fcdiy  developed  in  the  State  of  Massachusetts  than  in  almost  any 
BBT  mat  of  the  country.  Nevertheleaa  this  table  will  not  serve  so 
^  «B  Jkom  the  causes  of  death  among  children  as  to  illustrate  the 
inefljcicnt  way  in  which  registration  is  carried  out  by  the 
Hon  of  this  country;  for,  out  of  all  the  so-called  "  causes  of 


toSSth  Report  of  the  Re^ntmr  General,  p.  xxviH. 
ii^i  paper  oa  lofaut  Mortality,  4th  llepoit  of  Mass.  State  Board  of 
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therein  specified,  nearly  half  are  quite  devoid  of  any  precise  noso- 
lo^cal  significance. 

In  this  country,  as  indeed  elsewhere,  a  large  proportion  of  fatal  cases, 
in  iirhic4i  death  has  resulted   from  various   primary  tauses,  are  promiscu- 
ously reg'istered  under  the  headings  of  tecfhing  and  rOnctthiun«.     These 
dai^tiations  are  utterly  unsatisfactory,  iuasmuch  as  they  convey  absolute- 
ly DO  idea  of  the  real  cause  of  death.      Teething,  on  the  one  hand,  is  a 
piiyaiolo^cal  process,  a  phase  of  normal  growth,  which  coincides,  to  be 
nre,  with  a  period  of  danger  to  [lealth  and  life,  namely  weunitif/,  but 
which  pTobably  stands  in  no  causal  relationship  to  the  diseases  which  may 
then  prove  fatal.    It  is  safe  to  assert  that  the  numerous  deaths  everywhere 
imputed  to  tbis  imaginary  cause  are  merely  ilhislrations  of  inadequate  diag- 
nosis.    Convulsions,  on  the  other  hand,  are  but  a  frequent  cpiphenomenon 
ol  serious  or  fatal  infantile  disorders.     They  generally  occur  either  at  the 
firsi  onset  of  some  acute  disease,*  wliose  ulterior  symptoms  do  not  have 
time  for  full  development,  or  escape  attention  or  recognition;  or  else  they 
eoastitote  the  closing  scene  of  antecedent  disease  of  short  or  long  dura- 
tion.    In  such  cases  "  convulsions  "  should  no  more  be  made  to  do  duly 
in  registration  as  the  **  cause  of  death  ^  than  m^pkyxUi  by  bronchial  inucttHf 
which  in  adults  is  so  often  the  ultimate  phenomenon  of  disease  and  the 
direct  mechanical  cause  of  the  cessation  of  life. 

Taking  into  consideration,  then,  the  comparatively  valueless  character 
of  registration  in  connection  with  the  causes  of  death  among  chiMren,  we 
must  content  ourselves  with  a  somewhat  rough  classification  of  the  prin- 
cipal diseases  which  take  part  in  the  production  of  infantile  mortality. 

These  may  be  divided  into  the  following  four  classes,  nompri.sirig  those 
'disorders  which  prevail  most  extensively  and  cause  the  greatest  loss  of 
life  among  children: 

1.  T/te  actUe  infertinns  zymoticf^  among  which  the  most  important  by 
their  frequent  occurrence  and  fatality  are  the  ordinary  eruptive  fevers 
(measles,  scarlet  fever,  and  small-pox),  diphtheria,  and  whoopini^-cough. 

2.  Ififlammations  of  t/te  respiratory  oryunSy  registered  chiefly  under 
the  headings  bronchitis  and  pneumonia. 

3.  Tubereulnr  disea^ies  and  scroftda^  including  cases  recorded  under 
the  names  of  phthisis,  tabes  mesenterica,  etc. 

4.  77t4  diarrhxftl  dise*.tS€$^  which  are  registered,  and,  as  will  be  shown 
farther  on,  often  disguised,  under  a  great  variety  of  more  or  loss  correct 
designations. 

We  will  now  consider  in  turn,  with  special  reference  to  their  causes, 
each  of  the  foregoing  classes  of  disorders,  laying  stress  chiefly  on  those 
forms  of  infantile  disease  which  seem  to  be  more  or  less  preventable. 


'  Dr.  RadcUffe  says  that  *'in  the  feTem  of  Infancy  and  early  ehi'Mhood.  especially  in 
«xanihematonH  fomui  of  tbeKe  (linonlflrH.  oonvnlaion  not  unfroqiiently  ta1c««  the  place 
ooonpied  by  ripor  in  tho  fevera  of  youth  and  riiwr  years."  A  System  of  Medicine,  by 
Beynoldn,  Vol  IL,  p.  :.aa 
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Class  T. — The  Acute  iNFEcnors  Zyuotics. 

The  Aoute  infectious  zymotics  which  deserve  special  consideration  on 
Account  of  their  widespread  prevalence  are  the  common  eruptive  fevers 
(scarlet  fever,  measles,  and  small-pox),  diphtheria,  and  wbooping-cougb. 
These  diseases,  which  contribute  so  largely  to  the  general  mortality  of 
every  community,  are  well  known  to  be  pre-eminently  diseases  of  childhood. 
Dr.  Farr^s  calculations  show  that  the  mean  ages  at  death  by  these  diseases 
were  in  England  (1848-'70)  as  follows  :  whooping-cough,  1.8  years;  mea- 
sles, 2.7;  scarlatina  and  diphtheria,  5.S  years;  and  small-j>ox,  Il.Oyenrs.  In 
England  during  ten  years  (18Ul-'70)  the  deaths  uuiler  five  caused  by  these 
five  diseases  amounted  to  18.S  per  cent,  of  all  deaths  at  that  age.  In 
Massachusetts,  in  1870,  a  year  when  small-pox  was  not  prevailing,  the  pro- 
portion of  deaths  under  five  so  caused  was  14  per  cent.  In  Boston,  in 
1875,  the  corresponding  percentage  was  much  higher,  over  a  quarter  (2G.7 
per  cent.)  of  all  the  deaths  under  five  having  been  due  to  these  diseases 
alone. 

Of  all  the  acute  infectious  diseases  which  occasion  death  in  early  life, 
ncarkt  fevrVy  in  consequence  of  its  extensive  and  almost  unremitting  preva- 
lence, is  by  far  the  most  destructive.  The  mortality  caused  by  this  dis- 
ease falls  principally  upon  young  children.  In  England,  from  1861  to 
1870,  of  all  deaths  under  five,  as  matiy  as  6.7  per  cent,  were  due  to  scarlet 
fever.  Dr.  Murchison's  statistics  constructed  from  a  total  of  148,829 
deaths  from  scarlet  fever,  which  had  occurred  in  England  and  Wales,  show 
that  C3.S7  per  cent,  of  all  the  fatal  cases  occurred  under  five  years  of  age.' 
In  Philadelphia,  of  all  the  deaths  so  caused  during  a  porioci  of  forty-five  ^ 
years,  nearly  three-quarters  (73.37  percent.)  were  under  five.  Dr.  Draper's 
analysis  of  tlie  Registration  Reports  of  Massachusetts  showed  that  G7  per 
cent,  of  the  deaths  by  scarlet  fever  occurred  under  the  age  of  five  years.* 
Thus  we  see  that  this  is  pre-eminently  a  disease  of  infancy  and  childhood. 
According  to  Dr.  Farr,  the  years  of  life  in  which  it  most  frequently  proves 
fatal  are  the  second,  third,  fourth,  and  fifth.  These  facts  suffice  to  show 
how  very  large  a  part  is  played  by  the  acute  infectious  diseases  in  the 
production  of  infant  mortality,  and  how  important  it  is  that  their  dissemi- 
nation should  be  restricted  by  all  the  available  means  of  prevention. 

Tho  disea.ses  now  under  consideration  all  have  this  feature  in  common, 
that  tliey  are  transmii^siblc  by  contagion,  immediate  or  mediate,  from  sick 
l>ersons  to  prediaposed  healthy  subjects^  In  the  causation  of  such  diseases 
there  are  then  two  necessary  factors  to  be  considered,  namely,  the  pjredi^h 
position  and  the  co7itaffio7i,  resulting  from  the  exposure  of  a  healthy  sub- 
ject to  the  specific  poison  of  an  infectious  disease.  The  prevention  of  in- 
fectious disease  rests  upon  our  knowledge  and  control  of  both  of  these  two 
orders  of  causes. 


I 


I 


•  The  Loncpt,  September,  I8fi4,  page  483. 

'  Paper  on  Scarlet  Fever,  by  Dc  A,  IL  Johnson  :  Ninth  Hus.  State  Board  of  H«aIU) 
IWport,  page  2G9. 
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Of  the  prtdiApi>0*tion  to  infectious  disease  our  knowledge  is  very  slight 
and  Tag;ue.  We  know  it  only  by  its  result,  which  is  ^ti^crptibititi/  to  dis- 
ease; bat  we  ignore  wholly  in  what  it  consists,  and  we  have  oidy  vague 
l>r«sansptioii5  with  re^r<I  to  the  conditions  under  which  it  exists.  Some 
Anchoritics  are  incltMpd  to  believe  that  unfavorable  local  conditions  of  soil, 
of  dnuoa^,  and  of  water-supply,  such  as  commonly  prevail  in  poor  and 
crowded  districts,  and  are  the  origin  of  whiit  have  been  called  by  the  ex- 
pressire  name  of  *'  filth  diseases,"  may  be  to  a  certain  extent  accessory 
cmuses  of  the  general  prevalence  and  occasional  severity  of  certain  infec- 
tious zymolics.  These  conditions,  which  appear  to  modify  the  intensity 
of  such  diseases  in  different  individuals  in  different  localities  and  at  dif- 
feivnt  times,  probably  exert  their  influence  by  increasing  the  predisposition 
of  the  exposed  subjects  to  severe  forms  of  disease  rather  than  by  bringing 
about  any  mofUfication  of  the  morbific  poison  itself-  If  this  view  bo  cor- 
rpct,  there  is  reason  to  believe  that  sanitary  measures  directed  against  the 
more  manifestly  filth-begotten  diseases,  such  as  the  diiirrhueas  and  typhoid 
ferer,  especially  such  measures  as  aim  at  the  purilication  of  air,  soil,  and 
water  in  overcrowded  urban  districts,  may  also  act  favorably  ujion  the 
icute  infectious  diseases  which  make  so  many  victims  among  infants  and 
children.  ^ 

Against  small-pox,  as  is  well  known,  we  possess  in  vaccination  an  in- 
valuable means  of  prevention,  which  operates  by  annullinji;  or  attenuating 
the  predisposition  to  the  disease.  In  very  few,  if  any,  communities,  how- 
ever, is  this  precious  resource  so  fully  utilized  as  to  yield  its  full  measure 
of  protection,  and  it  is  principally  in  the  first  years  of  life  that  the  evtl 
Rsalts  of  such  neglect  arc  apparent.  Thus,  in  Boston,  where  a  delay  of 
two  years  from  birth  is  allowed  for  vaccination,  m  the  epidemic  of  1872 — 
which  was  by  far  the  most  severe  outbreak  that  had  been  experienced 
since  the  introduction  of  vaccination — over  a  quarter  ('^<j.5  per  cent.)  of 
mil  the  fatal  cases  of  small-pox  occurred  in  children  under  five,  although 
the  latter  constituted  only  one-eip;-hth  of  the  entire  population  of  the  city; 
on  the  other  hand,  youths  agml  between  five  and  fifteen  years,  making 
18.5  per  cent,  of  the  living  population,  contributed  only  6.8  per  cent,  of 
the  deaths  by  smali-pox.*  These  figures  show  the  deficiency  of  protection 
in  the  first  years  of  life,  and  the  efficacy  of  vaccination  practised  later  on 
in  the  ages  of  attendance  at  school. 

Medical  men  are  everywhere  agreed  that  there  is  no  conceivable  rea- 
•on  why  vaccination  should  ever  be  postponed  beyond  the  first  months, 
or  ercn  weeks,  of  an  infant's  life,  and  that  at  times  of  epidemic  prevalence 
of  smail-pox  the  delay  of  even  a  few  weeks  is  unad\  isable. 

The  remedy  for  the  neglectful  delay  or  omission  of  vaccination  is  of 
course  the  compuhory  vaccination  of  children,  performed  within  pre- 
scribed limits  of  time,  and  enforced,  under  penalties,  by  public  authority 
(boards  of  health).     But  although,  as  already  said,  no  medical  reasons 


^  From  tho  Report  of  a  Medical  Commisuoa  oa  the  Sanitary  Coaditioa  of  Boston, 
1873,  p.  03, 
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exist  for  allowing  the  performance  of  vaccination  to  be  postponed  be- 
yond the  first  weeks,  or  even  days,  of  an  infant's  life,  nevertheless  the 
expediency  of  so  limiting  the  period  allowed  for  compulsory  vaccination 
must,  in  moat  communities,  be  doubtful.  There  is  a  danj^er  in  attempting 
too  zealously  to  enforce  early  vaccination  which  must  be  guarded  against 
— A  danger,  namely,  of  rendering  a  desirable  sanitary  measure  intolerably 
vexatious,  and  of  exciting  among  the  ignorant  and  prejudiced  an  opposi- 
tion which  might  in  the  end  defeat  tho  very  object  of  the  intetided  re- 
form. 

The  limit  of  time  to  be  allowed  for  the  compulsory  vaccination  of  in- 
fants and  children,  then,  must  vary  with  the  degree  of  enlightenment  of 
different  communities;  but  it  can  be  safely  asserted  that  the  period  dur- 
ing which  children  shall  be  allowed  to  remain  unvaccinated  ought  every- 
where to  be  abridged  to  the  greatest  extent  that  may  appear  to  be  com- 
patible with  the  general  acquiescence  of  the  public.  It  is  to  be  hoj>e*l 
that  public  opinion  may  some  day  be  educated  to  such  a  point  in  thia 
particular  matter  that  it  may  be  possible,  es])t'eially  at  the  tirst  outbreak 
of  a  now  epidemic,  to  enforce  vaccination  within  the  Brst  six  months,  at 
least,  of  every  infant's  life. 

The  prevention  of  contaffkm  is  undoubtedly  attainable  in  a  large 
measure  by  means  of  sanitary  precautions,  pertaining  both  to  private  and 
to  public  hygiene.  The  first  means  to  be  advocated,  and,  in  so  far  as  is 
possible^  enforced  by  public  authority  (boards  of  health),  is  the  holation 
o(  the  sick,  at  home  or  in  hospitals.  Another  precaution  of  a  similar 
nature  consists  in  preventing  attendance  at  school  on  the  part  of  children 
who  are  affected  with  infectious  diseases,  or  who  are  in  any  way  capable 
of  acting  as  carriers  of  contagion.  Against  the  chances  of  mediate  con- 
tagion the  chief  resource  is  a  proper  and  adequate  resort  to  the  dhin/tC' 
tion  or  destruction  of  all  infected  articles. 

We  will  not  dwell  longer  upon  this  subject,  winch  has  been  fully 
treated  elsewhere,  but  will  sum  up  our  remarks  upon  this  class  of  the 
falal  diseases  of  chiltJhnnd  by  saying  that  much  preventable  fatal  disease 
at  early  ages  is  due  to  the  reckless,  almost  wholly  unrestricted  dissemi- 
nation of  conlagia,  and  to  the  neglect  of  early  vaccination;  and  that  in 
every  community,  hut  especially  in  all  towns  and  cities,  it  is  eminently 
desirable  that  the  public  authorities  should  be  placed  upon  anch  a  footing 
and  so  armed  witli  the  requisite  jx)wers  as  to  be  able  to  enforce  among 
tlie  ignorant,  the  careless,  and  tho  criminally  neglectful  members  of  the 
population  tho  sanitary  precautions  which  are  known  to  be  efficacious 
•gainst  the  spreading  of  infectious  disease. 

Class  II. — Ixflammation's  of  thk  Respiratory  Organs. 

Deaths  caused  by  these  diseases  are  registered  under  the  headings  of 
bfvvichitis,  pneumonia,  congestion  of  tho  lungs,  oedema  of  the  lungs,  or 
viaiplr  "lung  disease."  These  affections  arc  known  to  be  particularly 
b«|aeiit  and  fatal  at  the  extreme  ages  of  life.     In  England,  according  to 
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r>r.  Farr's  fijfures,  diseases  of  the  lungs  cause  nearly  a  sixth  (15.7  per 
c*^l.)  of  all  dcftths  under  five.  Ti\  London,  of  all  deatlis  by  bronchitis 
«nd  pneumonia,  nearly  a  half  (44  per  cent.)  occur  under  five.  In  Massa- 
chusetts, 38.4  per  cent,  of  the  fatal  cases  of  pneumonia  take  place  under 
five. 

The  relative  frequency  of  deaths  ascribed  to  bronchitis  and  to  pneu- 
monia varies  in  different  localities.  Throughout  England,  deaths  by 
bronchitis  are  more  than  twice  as  numerous  as  deaths  by  pneumonia.  In 
Massachusetts,  on  the  other  hand,  more  than  twice  as  many  deaths  are 
caused  by  pneumonia  as  by  bronchitis. 

The  acute  inflammations  of  the  respiratory  organs  result  from  various 
eaoses.  In  a  large  proportion  of  such  caaes^  where  the  disease  is  priinary, 
the  cause  must  undoubtedly  bo  sought  in  exposure  to  wet  and  cold,  re- 
tailing from  lack  of  proppr  clothing,  deficiency  of  fuel,  and  ill-constructed 
habitations.  Hence,  the  great  increase  of  deaths  by  broncliitis  and  [)neii- 
monia  in  the  winter  months.  A  careful  analysis  of  the  statistical  records 
of  our  great  cities  shows  that  the  ill  effects  of  the  cold  season  are  chiefly 
felt  srooug  children  over  one  and  under  five  years  of  age.  Many  of  the 
fatal  cases  of  brpnchitis  and  pneumorua  iindoubteilly  occur  as  secondary 
complications  or  sequeke  of  infectious  diseases,  particularly  of  measles 
sod  whooping-cough. 

The  prevention  of  these  disorders  relates  to  private  rather  than  to 
public  hygiene.  The  provoking  causes  just  mentioned  are  obviously  only 
in  a  slight  degree  removable,  inasmuch  as  they  are  largely  results  of 
parental  poverty,  ignorance,  and  carelessness. 


Class  III. — Tldercllak  Disease  and  Sokofula. 

The  various  forms  of  tubercular  and  strumous  disease  which  occur  in 
early  childhood  comprise  cases  registered  and  scattered  under  the  follow- 
ing somewhat  equivocal  designations  :  phthisis,  consumption,  lung  disease, 
lub«*rcular  meningitis,  hydrocephalus,  cephalitis,  disease  of  the  brain,  con- 
vulsions, tabes  mesenterica,  marasmus,  scrofula,  teething,  debility,  and 
"infantile."  Cases  of  tuberculosis  occurring  in  the  first  years  of  life  are 
so  often  obscure,  and  the  registered  diagnosis  is  so  liabli;  to  bo  mistaken 
or  misstated,  that  it  is  scar<rcly  possible  to  determine  even  approximately 
the  degree  of  prevalence  of  tJicse  disorders.  An  examination  of  tlie 
figures  contained  in  the  Massachusetts  Registration  Reports  shows  that 
at  least  from  10  to  15  per  rent,  of  nil  deaths  undnr  five  must  be  attributed 
to  this  class  of  diseases.  In  great  cities,  where  the  conditions  under 
which  these  forms  of  constitutional  disease  originate  are  much  more  preva- 
lent than  in  rural  districts,  the  jjroportion  of  infant  mortality  so  caused 
must  bo  much  greater. 

Disorders  of  this  class  almost  .invariably  result  from  constitnti'mal  dis- 
ease transmitted  from  consumptive  or  scrofulous  pari*nts  to  their  ohlUlron, 
and  in  proportion  as  the  adult  members  of  any  population  are  liable  to 
these  diseases,  in  such  proportion  will  the  early  forms  of  tubercular  ar»d 
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scrofulous  disease  prevail  among  their  offspring*.  As  regards  the  ages  ut 
which  hcToditary  plithisia  is  developed  in  the  successive  generatious  of  a 
family,  it  has  been  asserted  '  that  when  a  man  becomes  consumptive  at 
sixty  years  of  age,  his  children  die  before  reaching  the  age  of  forty,  and 
his  grandchildren  in  infancy  or  childhood;  in  other  words,  the  uianifesta* 
lions  of  the  iidierited  disease  appear  at  earlier  ages  in  each  suc^-eedinjr 
generaliun.  Mr,  John  Simon  says  that  "  wlmtever  tends  to  incrt^ase  tu- 
j,i}ercular  disease  among  the  adult  members  of  a  population  must  be  rc- 
irded  as  assuredly  toiuling  to  produce  a  proffifsjfive  (Uffeaeration  of 
rac.fy  The  effects  of  this  physical  degeneration  are  strikingly  manifest 
in  the  lower  classes  of  almost  all  great  cities,  and  show  themselves  unmis- 
takably in  the  form  of  tubercular  and  strumous  diseases  prevailing  among 
infants  and  young  cliildren.  Kapcciiilly  is  tins  the  case  in  densely  popu- 
lated manufuctunng  cities,  where  so  many  causes  of  physical  deterioration 
combine  to  assail  the  working-classes. 

In  the  peculiar  conditions  under  which  life  is  now  maintained  among 
the  lower  classes  of  great  cities,  harmful  agencies  can  be  shown  to  exiatt 
which  seem  to  account  in  a  largo  measure  for  tlie  existence  of  high  rates 
of  infant  mortality.  There  is  in  the  presetit  age  a  marked  tendency  to- 
ward the  concentration  uf  populations  into  largn  manufacturing  and  com- 
mercial centres.  In  these,  as  has  been  pointed  out  I»y  DeCandolle,*  there 
is  A  great  development  of  tnules  and  callings,  which  require  manual  skill 
and  intelligence  rather  than  bodily  strength,  and  which  are  not  incom- 
patible with  physical  debility.  Hence,  the  creation  of  large  and  densely 
crowded  urban  populations,  composed  of  skilful  and  intelligent,  but  often 
physically  feeble  artisans,  whose  avocatiotis  oblige  them  to  lead  sedentary 
and  confined  lives,  and  who  are  liable,  in  consequence  of  excessive  com- 
petition, to  be  overworked,  underfed,  and  ill-housed.  Public  charities 
and  carefully  organized  medical  assistance  are  provided  for  the  most 
needy  and  unfortunate.  All  these  favoring  conditions  combined  enable 
the  weaker  individuals  to  get  along  in  life  and  to  marry,  whence  results 
the  generation  of  a  stock  of  eongcnitally  feeble  infants.  It  has  thus  l>een 
shown  by  l)c  CandoUo  that  in  a  high  state  of  civilization,  «uch  as  is  at- 
tained in  the  great  cities  of  the  present  age,  conditions  of  life  exist  which 
actually  reverse  the  ordinary  processes  of  natural  selection,  and  bring 
about  the  survival  of  the  (physically)  »<;»fittest.  These  are  enabled  to 
live,  to  miirry,  and  to  procreate;  but  their  offspring,  inheriting  feeble  or 
diseased  constitutions,  are  necessarily  short-lived. 

The  only  means  of  prevention  which  can  be  expected  to  counteract 
these  deleterious  conditions  are  those  which  serve  to  check  the  develop- 
ment of  phthisis,  tubercular  disease,  and  scrofula,  among  adults,  Fnr 
this  purpose  all  the  resources  of  hygiene,  both  public  and  private,  must 
be  brought  into  play. 


I 


I 


'  Prof.  Natalls  Guillot,  quoted  by  Hdrazd  and  Comil:  De  la  pbthbie  palmonair«. 
Paris.  18r,:,  p.  500. 

'  AlphontHj  de  CandoUe  :  llistoire  de«  ■ciences,  etc.,  Geuova,  1373,  pp.  309  to  373. 
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by  reason  of  their  very  great  freejucncy  and  fatality,  are  by  far 
important  of  all  the  diseases  of  early  life.  To  determine  tJie 
pivciae  extent  of  their  prevalence  in  any  community  is  impossible,  so  inac- 
curately are  the  diseases  of  infancy  and  childhood  everywhere  registered. 
Casds  of  fatal  diarrhtiial  disease  are  recorded  under  a  great  variety  of 
desi^alions,  among  which  the  following  may  first  be  enuineratod,  as 
Seiitg:  the  least  equivocal  :  diarrhcea,  cholera  infantum,  cholera  morbus, 
enteritis,  gastritis,  gastro-cnteritis,  eutoro-colitis,  inflammation  of  the 
bowels,  dysentery,  etc. 

The  amount  of  mortality  ascribed  to  these  forma  of  diarrhneal  disease 
varies  greatly  in  different  localities  ;  everywhere,  however,  the  deaths  so 
caused  make  a  vcr}'  large  proportion  of  the  total  mortality  at  all  ages. 
In  England,  according  to  Dr.  Farr's  figures,  in  tlie  healthy  districts,  out 
of  all  deaths  under  five,  the  percentage  of  deatlis  ascrilji.'*!  to  diarrlnL'a  and 
dysentery  was  5.3;  in  the  country  at  large  (Knglaiid  and  Wales)  it  was 
7,7;  in  Liverpool  11.3;  and  in  Leicester  it  was  as  high  as  17.3.  The  form 
of  diarrhcpal  disease  which  is  most  prevalent  in  the  United  States,  espe- 
rially  in  the  cities, is  that  which  appears  in  registration  under  the  name  o( 
cholera  itifanttnn.  In  the  State  of  Massachusetts,  the  deaths  attributed 
to  this  disease  alone  amounted  during  ten  years  {18*J(j-187o)  to  18.11  per 
cent,  of  all  the  deaths  under  five  ;  in  one  year  of  exceptional  fatality,  iti 
18i2,  the  percentage  reached  as  high  as  24.0. 

But,  although  the  aggregate  of  deaths  recorded  under  these  various 
headings  make,  as  we  have  just  seen,  a  very  imposing  total,  represe»iliiig 
in  groat  cities  of  this  country  over  a  fifth  of  all  tfie  deaths  uniler  five 
^rars,  they  are  far  from  representing  the  full  measure  of  mortality  at- 
tributable to  infantile  diarrlnira  in  all  its  forms.  In  the  first  phu'o,  many 
of  the  numerous  deaths  occurring  in  early  life,  which  arc  ascribed  to  mft- 
ffvurrMtf,  are  undoubtedly  cases  of  summer  diarriuea,  more  or  less  disguised 

a  subacute  or  chronic  course  and  a  prolonged  duration.  The.  real  na- 
of  such  cases  may  be  rceognizcd  from  the  fact  that  a  nuijority  of  the 
deaths  recristored  as  marasmus  tx'our  in  the  summer  and  autumn  months. 
In  ih^  next  place  there  is  reason  to  believe  that,  in  many  cases  of  death 
resulting  from  infantile  diarrhoea,  an  erroneous  and  misleading  diugrio- 

of  the  "cause  of  death"  is  made  and  recorded.  To  subslnntiate  this 
ion,  we  must  refer  our  readers  to  a  work  of  the  highest  value,' 
ro^wntly  published  by  Prof.  Parrot,  of  Paris,  in  which  quite  novel  views 
[  in  relation  to  the  nature  and  nosological  significance  of  the  diarrhc^al  dis- 
eases of  infancy  are  set  forth.  No  summary  of  Prof.  Parrot's  i<li.'as,  un- 
supported by  the  clinical  and  pathologirNi!  basis  upon  which  tfjey  rest, 
can  suffice  to  convince  the  reader  of  their  value  ami  significance.  We 
will  oeverlhcless  try  to  sot  forth,  as  briefly  as  possible,  the  leading  points 
of  the  broad  generalization  by  wliich  Prof.  Parrot  reduces  to  a  clear  and 
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simple  nosological  conception,  an  incoherent  assortment  of  morbid  do- 

rangenients,  whose  common  ori^^in  and  mutual  relations  had  l>cen  unoh- 
scrved,  and  whose  real  nature  and  significance  had  hecn  misunderstood. 

In  cajses  of  prolonged  digestive  disturbance,  occurring  in  infancy, 
there  is  often  a  series  of  diverse  symptoms  and  coinpliciitious,  each  of 
which  is  liable  to  be  looked  upon  as  a  disease  in  itself^  although  they 
in  reality  constitute  so  many  successive  pathological  phases  in  the  evolu- 
liun  of  one  primary  disease.  The  latter — for  which  Prof.  Parrot  pro- 
poses the  name  of  at/trepsutf  from  a,  privative,  and  Optijui^  nutrition — 
whether  acute,  subacute,  or  chronic  in  its  course,  is  always  essentially  one 
and  tlie  same  disease.  From  an  etiological  point  of  view,  it  has  an  un- 
equivocally  characteristic  feature,  which  is,  so  to  speak,  its  stamp:  the  dis*  ^M 
easo  invariably  results  from  an  inadequate  or  unsuitable  diet,  occasioning  ^i 
donitigemcnts  of  digrstiuii  and  nutrition.  Pathologically,  its  distinguish- 
ing feature  is  a  progressive  dornitritioii,  or  wasting  of  the  entire  or- 
ganism, (oCit/s  stibstitiUuPj  resulting  in  emaciation,  amrinia,  and  visceral  ^ 
steatosis.  As  regards  its  symptoms,  it  is  characterized  by  a  constant  H 
initial  maiiifostation,  namely  diarrlnea,  which,  in  lite  most  sudden  and 
acute  forms  (cholera  iufantuui),  may  be  at  once  the  beginning  and  the 
end  of  the  disease.  In  subacute  and  chronic  cases,  this  initial  diarrhoea, 
constituting  what  Parrot  calls  the  gastro-intestinal  phase  of  the  disease, 
is  succeeded  by  a  series  of  disturbances,  consisting  chielly  of  phenomena 
of  dinutrition,  and  by  various  secondary  manifestations  and  complications 
resulting  from  the  various  organic  alterations  which  ensue. 

The  manifold  disturbances  and  alterations  occurring  as  separate  symp- 
toms or  complications  of  the  disease  called  athrcpsia,  comprise:  diarrhoea, 
thrush  (or  canker),  erythema,  ulcerations  of  tlie  skin  and  mucous  mem- 
branes, otitis  interna,  sclerema  (or  induratio  neonatorum),  coma,  convul- 
sions, trismus.  These,  together  with  certain  of  the  local  alterations  inc-iden- 
tal  to  the  general  diaea.se,  are  described  by  authors,  in  so  many  separate 
chapters,  as  so  many  distinct  morbid  entities;  and  each  is  liable  to  afford 
to  the  practitioner  a  distinct  diagnosis,  supplying  the  "  cuxise  of  d».'ath" 
in  registration.  From  this  nosological  confusion  results  the  multiplicity 
of  designations  resorted  to  In  such  cases.  Some  of  the  terms  used  in 
diagnosis  and  in  registration,  although  nosologically  incorrect  or  unsuit- 
able, are  nevertheless  suffieicntly  characteristic  of  tlie  pritnary  disease 
to  allow  its  real  nature  to  be  recognized.  Such  are  the  cases  in  which 
death  is  ascribed  to  some  form  or  other  of  digestive  derangement.  Some 
of  the  other  designations  are  more  misleading,  but  are  yet  capable  of  cor- 
rect interpretation.  Thus,  fatal  cases  of  thrush  and  of  trismus  nascen- 
tium  can  with  little  hcsitiition  be  ascribed  to  infantile  diarrlura,  with  a 
strtmg  presumption  tliat  the  latter  was  tiie  primary  disease.  There  are, 
however,  undoubtedly  a  largo  number  of  cases  of  death  by  athrcpsia  which 
go  on  record  under  some  more  or  less  vague  designation  applying  to  one 
of  the  accessory  symptoms  or  complications  of  the  disease,  and  such  cases 
are  thereby  so  disguised  as  to  be  no  longer  recognizable.  A  majority  of 
the  cases  registered  under  the  heading  of  convuUions  aro  probably  oases  of 
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eclatnpsui  {encepJialojHithUs  urcmiques  of  Parrot)  occurring  at  the 
ktioii  of  athrcpsia,  the  initial  manifestations  of  the  primary  discaso 
\y\n^  been  unobserved  or  forgotten.  The  rest  of  such  coses  of  *'  couvul- 
'  are  instances  of  unrecognized  febrile  diseases,  eruptive  fevers,  etc. 
remarks  apply  also  to  cases  recorded  as  "  disease  of  the  brain/*  of 
a  great  proportion  should  undoubtedly  be  referred  to  athrepsia  as 
tb«  primary  dise-ase.  Such  is  also  the  case  with  a  number  of  instances  in 
which  death  is  ascribed  to  some  vague  or  meaningless  ''cause  of  death," 
•ach  ms  :  tkhiiity,  prematura  birth,  t/npcr/tct  tkvihpment,  mtnhitjitisy 
\jf\In^€pf»altts^  pamlt/siiSf  conaumption^  etc.  Finally,  certain  deaths 
^b«d  to  pneumonia  are  in  reality  due  to  athrepsiu,  pneumonia  being, 
ling   to   Parrot,  oiio  of  the  most  frequent  complications  of  that 
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threpsia,  as  described  by  Parrot,  occurs  in  two  principal  forms,  the 
ra|nd  or  acute,  and  the  slow  or  chronic  form.  Tlie  acnie  form  sots  in 
■nddenly  with  severe  symptoms,  after  a  few  days  of  preliminary  diarrhfL'al 
disturbance.  The  temperature  rises,  and  remains  high.  Death  ensues  in 
a  few  days.  In  some  of  these  rases,  occurring  in  the  hot  season,  the  onset 
i»  extremely  sudden  and  vtulent  {J'orme  Joudroi/aiiti)^  a.i\i\  the  choleriform 
or  cyanotic  form  of  rapid  athrepsia  is  obser\*ed,  a  type  which  answers  to 
the  disease  so  familiar  in  American  cities  under  the  name  of  cholera  infan* 
turn*  In  the  chronic  form,  the  diseiise  establishes  itself  inaidiously.  The 
fini  symptom  is  diurrhica,  followed  by  frequent  vomiting.  The  daily 
so  caused  increase;  the  ingcsta  become  less  and  less,  till  tinally 
is  refused  ;  the  weight  and  size  of  the  body  decrease ;  the  tempera- 
re  falls ;  the  blood-corpnsclcs  become  fewer.  Various  complications 
ensue  (thrush,  erythema,  ulcerations  of  the  skin  and  mucous  mem- 
branes, otitis).  Finally  death  takes  place,  often  preceded  by  convulsions, 
or  trismus.  The  |>08l-mortem  examination  reveals  the  existence  of  numer- 
ous alterations,  among  which  the  most  frequent  and  striking  are  lesions 
of  the  brain  (steatosis,  softening,  hn^morrhage),  lesions  of  the  kidneys, 
lesions  of  the  lungs  (steatosis,  emphysema,  pneumonia). 

In  the  disease  thus  described  under  the  name  of  athrcpsia,  we  have  a 
ew  nosological  conception,  in  which  the  bond  of  a  common  etiology 
tinit^fi  a  diversity  of  hitherto  separate  aiTections  and  complications.  Tht'se 
•re  shown  to  be  etiolugically  one,  huvinir  u  common  source  in  the  same 
ial  disturbance,  namely,  in  the  dcnutrition  which  results  from  an  insuC- 
ient  or  unsuitable  diet.  The  value  of  the  new  morbid  entity  so  con- 
lies  in  this,  that  it  brings  together  and  co-ordinatos  a  number  of 
red,  incoherent  elements  of  infantile  nosology,  and  tliorfhy  affords 
a  clue  by  which  we  may  be  better  enablod  to  interpret  the  liitht-rto  hope- 
lessly obscure  records  of  infant  mortality;  and  that  it  suborJiiiatcs  all 
the  secondary  manifestations  and  complications  to  a  distinct  primary  dis- 
ease, whose  mode  of  origin  and  whose  causes  are  clearly  set  forth. 

If  now  we  examine  the  existing  records  of  infant  njortallty,  in  all  their 
imperfection,  by  the  light  of  these  ideas,  we  cannot  fail  ti>  perceive  how 
greatly  the  field  occupied  by  the  diarrhucal  diseases  of  early  childhood  ii 
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enlarged.  In  many  localities,  as,  for  iDstance,  in  Maseaohu&etU,  the  mor* 
tulity  commonly  ascribed  to  the  various  forms  of  diarrliujal  derangement 
amounts  each  year  to  nearly  a  quarter  of  all  deaths  under  five,  ciiolcm 
infantum  alone  representing  not  far  from  a  fifth  (18.G  per  cent,  front 
1800  to  1875;  24.0  per  cent,  in  1S72)  of  the  deaths  under  five.  An 
approximative  estimation  of  the  additional  deaths,  attributable  to  unre- 
cognized cases  of  alhrepsia  classed  under  the  mi±)leading  headings  of 
canker  or  thrush,  convulsions,  trismus,  disease  of  the  brain,  cepli:iiitis, 
marasmus,  tabes  mesenterica,  inanition,  debility,  teething,  pneumonia, 
etc.,  so  swells  the  aggregate  mortality  by  diarrhocal  disease  as  nearly  to 
double  it.  Deaths  under  five  make  from  35  to  50  per  cent,  of  all  the 
deaths  in  our  cities ;  and  deaths  under  one  make  from  20  to  25  per  cent. 
It  can  hardly  be  an  e.xaggeration  to  say  that  of  the  former,  nearly  a  half, 
and  of  the  latter,  fully  three-quarters,  are  caused  by  atlirepsia  in  its  sev- 
eral forms.     • 

J^et  us  now  pass  to  the  examination  of  the  ooiiditions  under  which  the 
diarrh(£al  diseases  of  infancy  occur,  with  a  view  to  determining  their 
causes  and  the  available  means  of  prevention. 

TABLE 

OK    AGES   AT   WHICH  THE    DEATHS   OF   THOSE  OF   FIVE   YEARS   OK  AGE    AXI> 

ITNDER    OCCURUED. 


I 
I 

I 

I 


Ag«. 

No.  of  liTing 

No  of 

Death-rat«s 

obikireii. 

deaths. 

per  1.000. 

1  month  and  under 

799 
783 

033 
273 

792.24 

1        "       to  2  mouths 

and  under 

340.09 

2  moitthsto  3     ** 

if 

88G 

193 

210. :o 

3         **          4     « 

(( 

760 

150 

•197.30 

4         "          5     " 

(t 

713 

103 

22S.U3 

6       "        (;    " 

ct 

870 

154 

175.79 

6        "          7    " 

t( 

760 

143 

1KS.!»4 

7        "          8    '' 

(I 

753 

129 

171.31 

8         "        12     " 

tc 

7,057 

514 

67.12 

1  vcar  to  2  years 

(C 

8,498 

835 

98.25 

2  years  to  3     *' 

t( 

7,626 

429 

50.25 

3       "        4     " 

(I 

6,941 

330 

47.54 

4       "        5     ** 

(( 

6,885 

222 

32.22 

0  years  and  under 

43,936 

4,107 

94.84 

£kioloffy. — Age  stands  foremost  among  the  predisposing  causes.  The 
maximum  frequency  of  the  fatal  forms  of  diarrhteal  disease  is  during  the 
first  weeks  of  life;  cases  becomes  loss  frequent  after  the  lapse  of  the  first 
ycjir;  and  ufter  two  3-ears  of  age,  when  the  perils  incidental  to  change  of 
food  arc  passed,  these  diseases  are  much  less  common.     The  very  destruc- 


INFANT   MORTALITY. 


285 


(sailed  cholera  infautum  seems  to  be  quite  strictly  limited  to'in- 
of  the  nursing  ajre.  xVccording  to  Meissner,'  it  does  not  occur  after 
oompletioQ  of  the  Urst  Bftccii  months  of  life.  The  tublo'ori  preceding 
liagcty  constructed  by  Dr.  W.  I^  Kichardson  from  data  relating  to  the  city 
of  Ik>9ton  in  the  census  year,  1875,  shows  the  mortality  by  all  causes, 
among  infants  and  children  during  the  first  months  and  yca]*s  of  life. 
From  tbeso  figures  the  decreasing  fatality  of  the  diarrhocal  diseases  dur- 
thc  first  two  years  of  Ufe  can  bo  inferred. 

Other  predisposing  causes,  which  favor  the  development  of  athrepsia, 
idering  the  infant  unable  to  obtain  sufficient  nounsfitnent,  aro  pre- 
binh,  congenital  weakness,  raalfonnations  of  the  mouth  prevent- 
ing cursing,  and  certain  inflammatory  affections,  such  as  pneumonia, 
iipela5v,  peritonitis,  etc.  Even  so  apparently  trilling  a  disease  as  a 
may,  as  is  shown  by  Parrot,  prove  fatal  in  the  first  weeks  of  life, 
don  of  the  nostrils  makitig  it  impossible  for  the  infant  to  suck  the 
sufficiently  to  sustain  life. 
locality  causes  great  variations  in  the  prevalence  of  infantile  diar- 
Summer  (Jiarrha?a  among  infants  is  well  knowri  to  be  almost  ox- 
irely  an  urban  complaint.  Moreover,  those  cities  are  found  to  be  most 
'ly  visited  by  this  disease  which  are  most  densely  populated.  Tlie 
maocr  in  which  density  of  population  affects  the  death  rate  at  all  ages 
and  the  death  rate  among  young  children,  the  latter  being  increased  in  a 
much  greater  degree  than  tlie  former,  is  strikingly  shown  iu  the  follow- 
t«l>le,  constructed  by  Dr.  Farr  :  * 

TABLE 

MOWIXG    SEI.ATIOX   BETWEEN    DEATH    RATES    AT    ALL    AGES,    AND    UWDEB 
FfTB,  AXI>  DENSITY  OV  POPULATION  IN  A  SERIES  OK  ENGLtSH  l>ISTR!CTa. 


» 


Dnth  mtes,  oil  ages. 

Death  rates  under  Ato. 

Density. 
Persona  to  one  ftquare  mfla. 

L     ^^ 

37.80 

im 

^       Id 

47.53 

186 

■          2% 

63. OG 

371) 

■ 

82.10 

1718 

■          28.J 

y5.04 

4490 

■      n 

111.00 

1'23:)7 

^         89 

139,50 

058:33 

If  we  take  into  consideration  the  great  predominance  of  diarrhoeal 
dtseaae  among  the  causes  of  death  in  early  life,  we  cannot  avoid  the  infer- 


'  Volkmaun's  Clinical  Leotaren:  Cholera  Infautum.  by  E.  A.  Mei>«ncrf  Leipzig,  1B78. 
'  Paptir  oo  Infant  Mortality  :  Fourth  Report  of  the  Boston  Board  of  Health,  187(}» 
|p.  53. 

*  Sapplement  to  Thirty-fifth  Begistrar-Oenend^a  Report,  p.  clix. 
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ence  that  overcrowding  of  the  population  is  one  of  the  factors  upon  which 
its  prevalence,  on  a  larirp  scale,  in  a  locAlity  chieHy  depends. 

Iliispitah^  and  charitable  institutiona  of  all  kind*,  in  which  large  num- 
bers of  young  infants  are  collected  and  cared  for,  are  almost  invariably 
the  seats  of  an  excessive  mortality,  A  special,  not  to  say  specific,  mor- 
bific mfluoncc  has  been  supposed  to  become  developed  in  such  institu- 
tions. Parrot,  while  recognizing  the  existence  and  the  destruciiveness  of 
such  a  nosocomial  influence,  is  of  the  opinion  that  its  disastrous  effects 
upon  infant  life  are  simply  results  of  the  common  and  familiar  pathogene- 
tio  conditions  which  everywhere  underlie  the  production  of  athrepsia.'  In 
charitable  institutions  the  laws  of  infant  hygiene  are  apt  to  be  ignored  or 
neglected,  the  results  being  only  such  as  might  in  every  case  bo  foreseen 
and  prevented. 

Influence  of  season. — Urban  districts,  even  when  most  densely  popu- 
lated, do  not  suffer  at  all  times  from  the  severe  forms  of  infantile  diar- 
rhoea, for  the  production  of  which  another  condition  is  necessary,  namely, 
a  high  temperature.  The  intimate  connection  existing  between  summer- 
heat  and  cholera  infantum  is  such  that  in  New  England  the  disease  is 
hardly  known  to  occur  except  during  the  summer  months;  cases  then  take 
place  during  a  few  weeks  in  such  numbers  as  to  raise  the  general  mortality 
to  higher  altitudes  than  are  attained  in  any  other  season.  It  is  owing  to 
this  circumstance  that  the  maximum  of  our  general  yearly  mortality 
occurs  in  summer,  whereas,  in  more  temperate  and  more  equable  dimes, 
as  in  England,  the  maximum  mortality  of  tlie  year  occurs  in  winter.  In 
New  England  tho  gonoral  death  rate  offers  two  maxima  in  the  course  of 
the  twelvemoutb,  the  higher  of  which  occurs  in  the  hottest  weeks  of  the 
year,  and  is  manifestly  due  to  the  prevalence  of  cholera  infantum,  while 
the  other  takes  place  in  the  coldest  season.  This  second  and  lower  maxi- 
mum is  the  counterpart  of  the  English  maximum,  and  is  due  to  the  same 
cause,  namely,  to  the  prevalence  of  inflammatory  affections  of  the  respira- 
tory organs  oocasioned  by  cold  and  damp  weather.  Tho  winter  season  is 
much  more  severe  in  New  England  than  in  England,  and  its  influence 
would  be  much  more  apparent  in  our  monthly  records  of  mortality,  were 
it  not  dwarfed  by  the  still  greater  destructiveness  of  our  hot  season. 
Harsh  as  onr  winters  are,  they  are  far  less  destructive  to  life  than  our 
scorching  summers. 

Similar  effects  are  probably  observed  in  all  countries  where  the  climate 
resembles  that  of  New  England  in  the  alternation  of  very  hot  and  very 
cold  seasons.  Virchow's  figures  show  that  Berlin  resembles  the  cities  of 
North  America  in  the  distribution  of  deaths  throughout  the  months  of  tho 
year ;  infants  under  one  there  supply  over  a  third  of  all  the  deaths,  and 
the  maximum  mortality  occurs  in  summer.' 

In  the  cities  of  North  America  tho  effect  of  the  invasion  of  high  tem- 
perature is  each  year  the  same,  tho  mortality  varying,  however,  in  proper* 
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tioo  to  the  intensity  of  the  heat.  In  moderately  Kot  summers  (1807, 1S71, 
1873)  the  mortality  under  unc  in  Boston  is  doubled  or  tripled  during  the 
koCtest  month,  while  the  mortality  from  one  to  five  is  increased  l>y  half,  or, 
at  most,  doubled.  In  a  very  hot  summer  month,  on  the  other  hand  {July, 
1872)f  deaths  under  one  are  suddenly  almost  quadrupled,  the  dcatlis  frum 
on*  lo  five  being  barely  doubled.  Thus,  we  see  that  the  destructive  influ- 
ence of  excessive  heal  is  felt  much  more  aoutely  during  thp  first  year  of 
life  th&n  subsequently,  while  the  reverse  is  noticeable  with  regard  lo  the 
infineQce  of  winter  cold,  which  tells  severely  upon  children  who  have 
passed  the  Age  of  one  year. 

The  following  table,  relating  to  the  city  of  Boston,  shows  the  influ- 
ence exerted  by  the  variations  of  summer-heat  upon  the  diarrhoeal  mor- 
tality, the  most  striking  example  thereof  being  afforded  by  the  figures 
Hflsting  to  the  year  187^. 


Tesxn. 

Temperatures  at  Cambridge  Ohser- 

▼atory. 

Dtorrbueal  diseases. 

Meontemp.' Fahr.  Mean  temp. during 

Death  rate  per 

Perce  >ttage  to  all 

the  hottest  month. 

1,000  living. 

deaths. 

1867 

C9.8** 

70.4° 

3.55 

0.20 

1868 

71.G** 

73,C° 

3.10 

13.20 

1869 

69.2° 

70.8" 

2.C9 

11.44 

1870 

713° 

7-^.9° 

3.03 

14.02 

1871 

70.8° 

70.9° 



11.29 

1872 

71.0° 

73.1° 

4.10 

13.41 

1873 

6y.4° 

71.6° 

3.29 

11.71 

1874 

68.0° 

71.5° 

2.70 

11.33 

1875 

70.8° 

71,3° 

3.36 

12.80 

The  facts  observed  in  New  York,  in  1872,  were  very  striking.  The 
months  of  August  and  September  were  not  very  hot,  but  the  mean  tem- 
perature of  July  was  70.57°,  being  greater  by  3.43°  than  that  of  the  cor- 
responding month  during  the  previous  ten  years.  In  consequence  of  this 
one  month's  excessive  heat,  the  summer  quarter  of  1872  proved  to  be  the 
mo«t  fat^kl  ever  known  in  New  York.  During  the  quarter,  deaths  under 
one  aniounte<l  to  nearly  thrce-nfths  (.'>0.33)  of  all  the  deaths,  and  of  the 
total  mortality  under  one  for  the  whole  year,  as  much  as  40.8  per  cent. 
took  place  during  the  three  summer  months  alone.  Of  all  the  deaths  in 
ihe  year,  numbering  32,647,  as  many  as  5,107,  or  \'k9  pr-r  cent.,  wore  due 
to  diarrhciml  diseases.  Of  these  deaths,  3,542  occurred  undor  one  year 
of  age,  making  over  10  per  cent,  of  the  entire  mortality  of  the  year,' 

The  foregoing  statements  relate  principally  to  cholera  infantum,  as 
obcerved  in  a  particularly  severe  climate.     The  same  destructive  influences 
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are  recogpiizeil  in  more  equable  climates,  sucli  as  flmt  of  Paris,  as  is  stiuwtt 
by  the  etiology  of  atlirwpsia:  "  It  occurs,"  says  Parrot,  "in  all  seasons, 
but  it  is  certain  tliat  it  is  particularly  frequent  during  tho  liottest  montlis, 
as  in  June,  July,  ani.1  August ;  unU  that  it  then  assumes  a  very  exceptional 
degree  of  severity.  Often  I  have  seen  infants  who  were  till  then  in  good 
health,  as  well  as  others  previously  sick,  but  whoso  approaching  death  iraa 
quite  unexpected,  be  suddenly  struck  down  {fotulroyi*)  by  a  day  of  thun- 
derstorms," 

Influence  of  dht. — We  have  seen  that  the  most  fatal  form  of  diar- 
rhoeal  disease  (cholera  infantum)  occurs  in  infants  of  the  nursing  age,  less 
than  sixteen  months  old,  under  the  intlucnce  of  two  conditions,  namely, 
urban  density  of  population  and  extreme  summer-heat.  Neither  of  these 
two  conditions  by  itself  suffices  to  generate  the  disease,  for  cholera  in- 
fantum, on  the  one  hand,  does  not  prevail  to  any  appreciable  extent  in 
rural  districts  even  during  the  hottest  weather;  and,  on  the  other  hand, 
it  is  not  observed  in  tfic  most  crowded  cities  during  cold  or  cool  weather. 
Wo  have  now  to  consider  the  influence  exerted  by  another  cause  of  in- 
fantile diarrheca,  perhaps  the  most  important  of  all,  namely,  unsuitable 
food. 

It  may,  we  think,  bo  stated,  as  a  proposition  upon  which  all  competent 
observers  are  agreed,  that  the  most  suitable  food  for  infants  is  breast-milk; ' 
and  that,  in  default  of  this,  the  natural  aliment  of  the  new-bom  child,  the 
only  tolerable  substitute  is  the  milk  of  some  animal,  preferably  of  the  cow, 
freshly  drawn  and  suitably  administered.  Let  us  now  see  what  are  the 
results  of  ilcparting  from  the  plain  hygienic  law  thus  briefly  enunciated. 

Cholera  infantum,  says  Jleissner,  one  of  the  most  recent  writers  on 
the  subject  we  are  considering,  attacks  only  those  children  who  have 
been  raised  without  hrcast-milk,  those  who  have  been  weaned  too  early 
and  too  hastily,  or  those  to  wliom,  on  failure  of  the  mother\s  milk,  other 
food  has  been  injudiciously  administere<l.  Under  other  circumstances 
than  these,  infants  enjoy  a  complete  immunity. 

Parrot,  rehearsing  the  etiology  of  athrepsia,  say^  that  "vicious  in- 
ge.sta  constitute  the  most  frequent  and  potent  of  all  the  determining 
causes."  The  food  of  the  infant,  he  shows,  may  be  harmful  by  its  quantity 
and  by  its  quality.  A  superabundance  of  breast-milk  is  rarely  or  never  a 
cause  of  disturbance.  Cow's  milk,  however,  administered  by  means  of  a 
bottle,  is  liable  to  be  swallowed  too  fast  and  in  unduly  Inrge  quantities, 
whence  arises  indigestion,  followed  by  diarrhtea  and  vomiting.  An  in- 
sufficient supply  of  breast-milk  rarely,  if  ever,  causes  digestive  disturb- 
ances, the  state  of  inanition  occasionally  referred  to  this  cause  being 
almost  invariably  due  to  some  defect  in  the  quality  of  the  infant's  food. 
Occasionally  the  milk  of  the  mother  or  of  the  nurse  disagrees  with  the 
nursling;  diarrhrea  sets  in  and  persi.sts  until  a  new  nurse  is  obtained.  The 
milk  which  causes  athrppsia  is,  however,  rarely  breast-milk,  but  cow's  milk 
administered  in  a  nursing-bottle.    This  way  of  feeding  infants  is  particular- 
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Ir  deleterious  when  the  milk  is  deteriorated,  whether  by  admixture  or  by 
not  being  fresh.  Tho  ill-efFects  so  caused  are  much  more  rapid  and  severe 
in  cities  than  in  the  country.  **  It  may  seem  superlluous,"  adds  Parrot,' 
^ since  we  are  speaking  of  new-born  infanta,  to  mention  the  harmful 
effects  prodaced  by  other  articles  of  food  than  milk,  since  such  should  bo 
li^roa&ly  proscribed  from  their  diet.  But,  unfortunately,  infractions 
B^unst  thU  most  natural  law  of  hygiene  aro  more  cominun  tlian  one  would 
ima^ne,  and  are  responsible,  in  a  great  number  of  cases,  for  the  initial 
^Marbances  of  athrepsia." 

Dr.  J,  I-  Smith,  in  Ills  well  known  treatise  on  the  DiseasoH  of  Children, 
dorrib c 7  in  so  many  cliapters  three  forms  of  infantile  dinrrlneul  disease, 
iiader  the  following  names:  non-inllamtnatory  diarrhoea,  intestinal  inflam- 
mation of  infancy,  arid  cholera  iiifuntum.  In  the  etiology  of  each  form 
in  succession,  the  use  of  improper  food  plays  the  most  important  part. 
Of  cholera  infantum  he  says  that  **  atmospheric  heat  and  its  depressing 
influences  are  their  predisposing  causes,  while  the  use  of  indigestible  or 
irritating  food  is  the  exoiting  agent.  Infants  upon  whom  both  causes 
are  operative  are  most  liable  to  cholera  infantum  in  its  severe  form. 
Hence,  bottle-fed  infants  of  thp  city  are  espnciiilly  liuhlc  to  it,  and  infants 
wbose  footl  is  carelessly  and  improperly  prepared."  * 

The  commission  appointed  by  the  House  of  Commons'  to  investigate 
the  causes  of  undue  mortality  among  infants,  states  in  the  "  Report  on 
the  Protection  of  Infant  Life  "  that  "  the  ordinary  mortality  among  infant 
children  under  one  year  of  age  is  estimated  at  15  or  IG  per  cent.;  but  the 
mere  fact  of  their  being  hand-nursed  instead  of  being  breast-nursed  will, 
unless  great  care  is  taken,  raise  the  death  rate,  even  in  well  conducted 
'Homes,'  to  40  per  cent,  and  upward.  In  the  inferior  ehiss  of  homes, 
whore  the  children  put  out  to  nurse  are,  for  the  most  part,  illogiliiimte, 
the  death  rate  may  be  •lO  to  CO  per  cent,  in  the  rural  districts;  and  in  tlio 
larger  towns,  where  the  sanitary  conditions  are  more  unfavorable,  it  mounts 
up  to  70,  80,  and  even  90  per  cent." 

The  superiority  of  breast-milk,  the  natural  aliment  of  the  infant,  over 
all  other  fowls  being  universally  admitted,  the  question  arises  to  what 
qualities  is  its  superiority  duo  ?  Attempts  have  been  made  to  demon- 
strate that  the  milk  of  the  human  breast,  is,  by  its  chemical  uonstitulion, 
better  atlapted  than  any  other  milk  to  the  requirements  of  the  new-born 
infant.  It  has  been  pointed  out  that  it  contains  less  nitrogenous  matter 
(casein)  and  more  of  the  hydrocarbons  (sugar  of  milk)  than  cow^s  milk. 
It  has  also  been  shown  that  the  casein  of  cow^s  milk  differs  in  quality,  as 

bwell  as  in  quantity,  from  that  uf  human  milk,  in  that,  when  coagulated 
by  the  gastric  juioe,  it  yields  a  harder,  more  bulky,  and  less  soluble  curd 
thau  the  latter.     According  to  Biedert,*  cow's  milk  contains  4  per  cent. 

'  Parrot :  Loco  citato,  p.  884. 

■J.  Lewia  Smith  :    Diseases  of  Cbildrea,  New  York.  1870,  p.  038. 

*  Beport  OD  the  Protectiou  of  Infant  Life,  1471,  p.  v. 

*  See  Biedert :  Arohiv  ftir  pathol.  Anat  und  Phy.,  VoL  LX.,  pp,  S58  and  379.  Parrot, 
looo  cdtato,  p.  4U4. 
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of  a  casein  which  is  only  half  as  dij^estiblo  as  that  contained  In  the  pro- 
portion of  2  per  cent,  in  human  milk. 

The  above-mentioned  differences  of  composition  existing  between  the 
milk  of  the  human  breast  and  that  of  animals  do  not,  however,  at  all  suf- 
fice to  account  for  the  disastrous  effects  produced,  under  certain  circum- 
-stanoes,  by  the  latter  when  used  as  food  for  infants.  It  is  a  well  known 
fact  that  bottle-fed  infants,  raised  on  cow's  milk,  ffeneraJly  thrive  in  the 
country,  when  otherwise  properly  cared  for,  and  tliat  il  is  only  in  summer, 
in  crowded  urban  districts  and  among-  the  lower  classes,  that  such  fatal- 
ity attends  the  artificial  feeding  of  infants.  There  must,  therefore,  bo 
some  other  reason,  besides  the  chemical  compi^sition  and  physical  qualities 
of  huuian  breast-milk,  tu  account  for  its  great  superiority  over  all  other 
foods  ior  infants. 

The  explanation  of  the  harm  fulness  of  animal  milk  as  food  for  infanta 
is  to  be  found  in  the  alterations  which  the  milk  is  liable  to  undergo  be- 
tween the  time  when  it  is  drawn  and  its  administration  to  the  infant. 
This  opinion  has  been  gaining  ground  of  late  years,  and  finds  support  ia 
r»?cent  investigations  into  the  nature  and  origin  of  the  phenomena  of 
putrefaction. 

It  has  long  been  recognized  that  diarrh(.t?al  disease  owes  its  prevalence 
to  ittftetion  by  filth,  "  Nothing  in  medicine,"  says  Mr.  Simon,'  "  is  more 
certain  than  the  general  meaning  of  high  diarrhccal  death-rates.  The 
mucous  membrane  of  the  intestinal  canal  is  the  excreting  surface  to  which 
nature  directs  all  the  accidental  putridities  which  enter  us.  Whether 
they  have  been  breathed,  f>v  drunk,  or  eaten,  or  sucked  up  into  the  blood 
from  the  surface  of  foul  sores,  or  directly  injected  by  the  physiological 
experiments,  it  is  there  that  they  settle  and  act.  As  wine  *gets  into  the 
head,*  so  these  agents  get  into  the  bowels.  There,  as  their  universal  re- 
sult, they  tend  to  produce  diarrlicea — simple  diarrhica,  in  the  absence  of 
specific  infections  ;  specific  diarrhoea,  when  the  ferments  of  cholera  and  H 
typhoid  fever  are  in  operation.  And  any  such  •distribution  of  diarrhrtoJ  ^ 
diseases  as  has  just  been  noticed  warrants  a  presumption — indeed,  so  far 
as  I  know,  a  practical  certainty — that  in  the  districts  which  suffer  the 
high  diurrhural  death  rate,  the  population  either  breathes  or  drinks  a 
large  amount  of  putrefying  animal  refuse.*'  Let  us  now  inquire  how, 
atul  by  means  of  what  vehicle,  filth-infection  reaches  the  infant  so  as  to 
occasion  diarrhii^al  disease. 

Milk,  when  exposed  to  atmospheric  air,  is  known  to  be  pre-eminently 
putrescible.  So  liable  is  it  to  become  contaminated  by  the  development 
of  various  ferments,  that  Prof.  Lister'  has  used  it  as  a  substitute  for 
Pasteur's  solution  in  his  experimental  investigations  into  the  subject  of 
formentatinti  and  putrefaction.  "Milk,'*  he  says,  is  a  "pabulum  fur  all 
kinds  of  organisms;  nearly  all  varieties  of  bacteria  (and  there  are  indeed 

'  General  Boaid  of  Health :  Introductory  Report  by  tho  Medical  Officer,  London, 
185S,  p.  xi. 

'  See  a  paper  on  Laotio  Pormentation,  by  Prof.  Listor :  The  Lancet,  Deo.  23,  1877, 
p.  018. 
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Tery  many  varieties)  will  live  in  milk;  whereas  only  a  small  proportion  of 
such  orgnnisins  will  live  in  Pasteur's  solution."  Not  only  is  milk  very 
prone  to  decomposition,  but  it  is  exceedingly  difficult  to  disinfect  it, 
when  once  it  has  begun  to  undergo  fermentative  or  putrefactive  changes, 
in  consequence  of  the  access  of  organisms,' 

Certain  researches  made  by  Baginsky*  are  of  interest  in  this  connec- 
>n-  He  made  a  series  of  comparative  experiments,  for  the  purpose  of 
taJning  the  degrees  of  putrescibility  of  various  articles  of  infant 
food,  comprising  woman^s  milk,  cuw's  milk,  Swiss  milk,  and  two  kinds  of 
farinaceous  food.  These,  having  been  |)reviously  boiled,  were  exposed  to 
a  continuous  temperature  ot  37  C  "  After  twenty-eight  hours'  expos- 
ure to  this  temperature,  the  woman*s  and  caw*a  miik«remained  almcyt  uu- 
ehanged;  but  the  Swiss  milk,  although  appearing  fresh,  and  the  two  arti- 
ficial foods,  exhibited  bacteria  in  active  motion.  The  woitiarrs  milk  was 
alkaline,  the  cow's  milk  slightly  acid,  atid  the  farinaceous  foods  were 
•irongly  acid.  After  a  further  exposure  of  eighteen  hours,  the  cow's 
milk  and  the  Swiss  milk  were  coagulated,  and  the  farinaceous  foods  in  a 
high  state  of  putrefaction;  the  woman's  milk  remaining  st'dl  alkaline,  and 
almost  unchanged.  The  experiments  were  repeated  uiatjy  times  and  al- 
waya  with  the  same  results.  They  were  also  varied,  and  it  was  found 
that,  by  careful  manipulation  and  the  use  of  distilled  water,  these  changes 
might  be  delayed  ;  but,  for  all  practical  conclusions,  the  hrst  series  of  ex- 
periments holds  good.  The  pre-eminence  of  human  milk  is  acknowledged; 
ihc-n  comes  cow's  milk,  and  then  Swiss  milk  ;  and  otdy  at  a  far-off  dis- 
tance the  farinaceous  foods  experimented  upon  can  be  admitted,  not  ae 
tnbstitutes,  but  as  mere  supplementary  substances,  which  are  rendered 
le*9  mijichievous  by  the  addition  of  milk."  Baginsky^s  investigations 
were  undertaken  with  a  view  to  ascertaining  the  causes  of  the  prevalence 
of  infantile  diarrhrea  in  Berlin,  and  he  came  to  the  conclusion  that  the 
disease  was  chiefly  due  to  the  use  of  improper  food. 

Meissner,  who  asserts,  as  we  have  seen,  tliat  cholera  infantum  never 
attacks  infants  raised  wholly  upon  breast-milk,  is  a  detcrmirie(l  advocate 
of  the  bacterial  theory  of  diarrhu-al  infection.  He  expresses  his  convic- 
tion that  the  agency  which,  in  midsummer,  in  densely  populated  districts, 
occasions  fatal  diarrhoea,  does  not  reside  in  the  animal  milk  ptj'  se.  The 
pernicious  agent,  he  says,  must  be  souglit  solely  in  the  alterations  of  the 
drawn  milk  resulting  from  the  access  uf  atmospheric  air,  and  from  the  im- 
perfect cleansing  of  the  vessels  in  which  the  milk  is  kept  and  transported, 
and  of  the  bottles,  tubes,'  and  mouthpieces  through  which  it  is  ad- 
ministered to  infants.  lie  even  goes  so  far  as  to  assert  that  tlie  same 
disastrous  results  ascribed  to  artilicial  feeding  would  ensue  were  human 
milky  drawn  from  the  breast  and  transported  to  a  distance,  served  to  the 


'  See  a  paper  on  Disinfection,  by  Dr.  £.  B.  Baxter :  Hedioal  Times  and  Gazette, 
Kaj  12.  1877,  p.  513. 

'Bac^aky:  Berliner  klinische  Wochcnscbrift,  Feb.  21  and  28,  1870;  abo  Medical 
Times  and  Gazette,  April  15,  187U,  p.  425. 
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infant  in  nursing-bottles,  like  cow^s  milk,  instead  of  being  sucked  from 
the  breast;  while,  on  the  contrary,  the  use  of  cow's  milk  would  not  occa- 
sion oluilcra  infantum,  were  it  sucked  by  tlie  infant  directly  from  the  teat 
of  the  cow. 

Th<;  most  recent  testimony  in  favor  of  the  view  that  diarrhccal  disease 
results  from  put rt^f action  of  the  utf/esta  is  to  be  found  in  a  paper  lately 
read  befon^  the  Kpidemiological  Society,  by  Dr.  William  Johnson,  of  I^i- 
cester,  in  Knp^Iand.  Ho  therein  expresses  his  belief  that  diarrhoea,  as  it 
affects  both  adults  and  infants  during  the  summer  months,  ow^cs  its  origin, 
in  the  majority  of  cases,  to  the  introduction  of  living  fungoid  organisms 
into  the  system  by  means  of  air  and  water,  and  that  the  diseaso  de|)ends 
upon4)utrefactive  changes  in  tltc  bowel-contents  which  are  correlative  to 
the  development  and  multiplication  of  the  microscopic  organisms.' 

The  foregoing  considerations  point  to  the  conclusion  that  the  harmful- 
ncss  of  certain  articles  of  food  (including  cow^s  milk),  which  are  widely 
used  as  substitutes  for  breast-milk,  and  which  are  known  to  play  an  im- 
portant part  in  the  genenition  of  infantile  diarrha*a,  docs  not  depend 
upon  the  recognized  fact  that  they  are  less  digestible  than  breast-milk, 
but  rather  upon  their  marked  liability  to  undergo  early  and  rapid  decom- 
position. 

Dt'/crfire  drtiinfif/e  and  sewcrat/e. — The  association  existing  between 
uncleanlin<'ss  and  diarrhu-al  disease  has  long  been  a  familiar  fact  in  sani- 
tary stMcnco,  "Of  diseases  distinctively  duo  to  filth,  the  most  character- 
istic," says  Mr.  Simon,' "are  the  diarrheal,"  Dr.  William  .Johnson,  in 
the  courses  of  his  investigations  into  the  causes  of  summer  diarrhcca  in 
Leicester,  has  emphatically  called  attention  to  the  evil  influence  of  im- 
perfect Kcwerago  upon  infant-life.  "  Charts  were  exhibited,  indicatinf( 
the  distribution  of  the  diarrhceal  deaths  in  I^icester  during  the  epidemic 
of  last  summer.  B^rom  these  it  was  seen  that  there  was  a  special  inci- 
<leiicc  of  the  disease  in  those  districts  of  the  town  where  the  sewen 
wore  found  to  contain  deposit.  Dr.  Johnson  observed  that  those  towns 
which  possess  sites  admitting  a  considerable  fall  of  their  aewers  have  a 
v(!ry  low  death-rate  from  the  disease  under  consideration,  but  that  for 
those  towns  possessing  sites  which  do  not  admit  of  their  sewers  having  a 
good  fall,  the  opposite  is  true,  and  this  irrespective  of  their  industries.'^ ' 

l^liti  question  now  before  us  is  to  determine  how  this  agency  of  filth 
infection  operates  to  produce  fatal  diarrhcea  in  young  infants.  Some 
light  is  perhaps  thrown  on  the  subject  by  the  contrast  to  be  found  in 
rural  and  urban  forms  of  filth,  considered  in  relation  to  their  respective 
modes  of  infection,  and  to  the  resulting  diseases.  In  rural  and  urban 
districts  alike,  unclcanlincss  consists  in  the  non-removal  pf  excreta  and 


<  Paper  on  the  Etiology  of  Anturonal  Diarrhoea,  by  Dr.  Wm.  Jofanaoa :  Medksl 
Tiroes  and  Gasetto,  January  11,  1878.  p.  53. 

'Filth  DiRGOHea  and  their  Prevention:  by  John  Simon,  X.D.,  F.B.0.8. :  pfriated 
under  tho  direction  of  the  State  Board  of  Health  of  MiMiihiisetts,  Bostoo,  1870| 
p.  23. 

*  Medical  Times  and  Oazette,  Jan.  11,  1870,  p.  G8. 
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refuse  matters  of  all  kinds,  but  tho  results  dilTcr  considerably  in  town  and 
countrj.  In  the  country,  the  air  undergoes  Hltle  or  no  permanent  con* 
temin&tion;  the  drinking-water,  on  the  other  hand,  is  liable  to  become 
fiHhv,  in  consequence  of  the  imperfect  separation  of  sewage  and  water- 
Mipply  which  is  characteristic  of  rural  habits.  The  incoming  and  the  out- 
giving' household  waters  are  liable  to  becunie  mingled,  and  filth-ijifection 
takes  place.  The  resulting  disease  cliiefly  takes  tho  £omi  of  typhoid 
fcTer;  hence,  tho  greater  frequency  of  this  diseiise  in  rural  as  compared 
with  urban  districts.  In  cities,  on  the  other  Imnd,  the  conditions  are  very 
different.  Here  the  water-supply  is  generally  pure,  being  brought  from 
ft  distance  and  sedulously  preserved  from  coiituminaiion  by  sewage.  But 
the  air  is  impure;  especially  is  this  tho  case  in  densdy  populatfd  dia- 
iricts,  where,  tho  houses  being  high  and  the  streets  narrow,  the  sun  rarely 
penetrates  and  ventilation  is  imperfect.  When  to  these  alroady  un- 
favorable conditions  are  added  tho  effects  of  an  inadequate  provision 
for  the  removal  of  the  various  excreta  of  a  superabundant  and  unclean 
pf^pulation,  the  result  is  that  tho  air  is  permanently  laden  with  foul 
matters,  comprising  effluvia  from  the  skins  and  lungs  of  the  inhabitants, 
noxious  vapors  and  gases  from  sinks»  gutters  and  soil-pipes,  and,  worse 
still,  excremental  molecules  from  cl»oktMl-up  privies,  drainsj  and  sewers. 
Ail  recking  with  these  filthy  matters  requires  only  tho  ripening  action  of 
midsummer  heat  to  Im)  kindled,  as  it  were,  into  a  l>lftze  of  poisonous  putrid- 
ity. When  all  these  conditions  are  fulfdled,  miasmata  are  generated  which 
cefrin  to  concentrate  their  noxious  influence  chiefly  upon  very  young  infants. 

The  manner  in  which  this  morbitic  influence  is  exerted,  with  the  effect 
of  producing  severe  diarrhieal  disease*,  does  not  seem  to  us  to  admit  of 
any  doubt.  In  such  surroundings  as  have  just  been  dcscrilicd,  all  the  con- 
ditions are  combined  which  favor  the  rapid  putrefaction  of  anltnal  matters 
exposed  to  the  access  of  the  air.  The  articles  of  food  used  in  tho  artificial 
fewling  of  infants  arc  all  known  to  l>o  of  a  highly  putrescible  cliaracter. 
In  njidsummor,  in  poor,  crowded,  and  ill-druin(id  urban  districts,  imdor 
the  combined  influi^nces  of  excessive  heat  and  of  contamination  by  filth, 
this  tendency  is  aggravated  to  such  a  degree  that  tlie  infants'  food,  when 
of  an  unsuitable  nature — composed  perhaps  of  stale  milk,  ill-kept  and  ill- 
Bcr^'ed — is  actually  in  a  putrescent  state  when  swallowiMl. 

It  appears  probable,  then,  that  the  poisonous  miasmata  which  are 
evolved  from  urban  filth  under  the  influence  of  high  tetni>eratures  do  not 
exert  their  universally  recognized  noxious  action  upon  tho  infant  <brectly 
by  inhalation,  but  indirectly  through  the  intermediate  instrumentality  of 
putrescible  articles  of  diet.  The  injurious  agent  by  which  this  particular 
form  of  filth-infection  takes  place  is  rotten  food  taken  into  tho  stomach, 
rather  than  foul  air  taken  into  the  lungs. 

Let  us  now  sum  up  the  facts  relating  to  the  causes  of  infantile  diarrhoea 
which  may  be  consideiod  as  demonstrated,  and  see  if,  from  such  data,  any 
theory  can  be  deduced  which  may  account  for  the  generation  of  the  disease. 

The  most  severe  forms  of  diarrlx.ea — such  as  go  by  tho  name  of  cholera 
Infantuo],  or  summer  diarrhcea — prevail  on  a  large  scale  almost  exclusively 
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under  the  following  conditions  :  1.  During  very  hot  weather.  2.  In  tho 
poor  and  crowded  districts  of  ill-sowerod  or  unsewered  cities.  3.  Among 
hand-nursed  infants  of  tho  nursing  ago.  Xo  one  of  these  conditions  suf- 
fices by  itself  to  produce  tlio  disease,  the  combined  action  of  all  three 
being  indispensable. 

Diarrhuua  is  known  to  be  the  most  common  result  of  all  putrid  infcc* 
tions.  In  cases  of  severe  diarrhccal  disease,  the  bowel-contents  them- 
selves arc  found  to  give  evidence  of  abnormal  putrefactive  changes  taking 
]>lace  in  the  intestinal  tract.  The  food  which  proves  deleterious  when  ad- 
ministered to  infants  is  eminently  liable  to  undergo  putrefaction.  The 
other  conditions  relating  to  temperature  and  to  filthy  surroundings,  in  tho 
absence  of  which  severe  diarrhvual  disease  docs  not  occur,  are  manifestly 
such  as  to  favor  tlio  development  of  putrefactive  changes.  It  is  therefore 
inferred  that  infantile  summer  diarrhwa  results  from  filth -in  feet  ion  of 
which  tho  vehicle  is  tho  food  administered  to  the  infant. 

According  to  this  view,  tho  generation  of  summer  diarrhoea  is  always 
duo  to  a  single  jiutliogenetic  agency,  namely,  tho  ingestion  of  decomposed 
food,  this  contingency  being  its(^lf  dependent  upon  a  combination  of  con- 
ditions, <'aeh  of  wiiich  separately  has  long  been  recognized  as  deleterious 
to  infant  life.  Tliis  theory  seems  to  explain  the  pathogenesis  of  cholera 
infantum  in  a  simple  and  at  the  same  time  comprehensive  manner.  It 
recognizes  and  ineludes,  as  so  many  concurrent  factors  contributing  to  a 
common  result,  tho  various  morbific  agencies  incriminated  as  prcdis|x)sing 
or  exeiting  causes  of  diarrhtx'al  disease.  It  conciliates  and  confirms  rather 
than  Hupersedtis  the  diverse  letiological  views  previously  entertained.  It 
meets  all  tlie  exigencies  of  the  problem  involved  in  the  causation  of  chol- 
era infantum  in  a  more  satisfactory  manner  than  any  other  theory  that 
has  been  brouglit  forward. 

To  conclude  our  remarks  on  the  causes  of  infantile  diarrhoea,  it  still 
remains  for  us  to  touch  briefly  upon  certain  conditions  which  play  an  im» 
portant  ])art  in  tlio  n'tiology  of  tho  disease,  chiefly,  it  must  bo  said,  by 
bringing  into  play  and  favoring  tho  morbific  agencies  described  above. 

Illiijithnnoj  is  known  to  render  the  life  of  infants  extremely  preca- 
rious. The  investigations  of  tho  commission  appointed  in  1871  to  examine 
into  tlio  mortality  of  illegitimate  children  in  England  showed  that,  the 
jtroportion  of  illegitimate  to  legitimate  children  bom  in  that  country 
being  on  an  averagt^  from  GO  to  70  per  1,000,  not  more  than  10  per  cent, 
of  these  live<l  to  grow  up.  The  causes  of  this  excessive  mortality  among 
the  chiMr<>n  j^ut  out  to  nurse  were  shown  to  be  chiefly  hand-nursing,  among 
other  f<irms  of  neglect,  resulting  from  the  poverty,  ignorance  and  indiffer- 
ence of  the  mothers. 

Pt>r(:rtif  tells  s(?verely  upon  infants,  notwithstanding  the  limited  num- 
ber of  their  requirements,  which  comprise  only  suitable  food,  clothing, 
pure  air,  and  ch^anliness.  Often,  in  consequence  of  inability  to  gain  a 
subsistence,  duo  to  lack  of  thrift  and  intelligence,  or  to  physical  disability, 
or  to  lack  of  work;  often,  too,  in  consequence  of  habits  of  intemperance^ 
causing  wages  to  bo  spent  in  drink,  the  father  cannot  earn  enough  to 


a  his  family.  Then  the  mother  herself  has  to  labor;  and  the  exi- 
of  her  work  take  her  away  from  the  care  of  her  chilrl,  iiikI  prevent 
fcw  more  or  Jess  completely  from  nursing  it.  Attempts  are  then  made  to  re- 
place or  supplement  the  lack  of  breast-milk  by  cheap  and  convenient  modes 
<j€  «rtificud  feeding,  with  such  di.sastrou3  rcsvilts  as  have  been  described. 

JiUemj>erance  on  the  part  of  parents  enhances  the  poverty  of  the 
Iioaseliolci  by  the  waste  of  rnsources  which   it  entails,  as  well  as  by  the 

|pbjrsic»1  disability  and  ill-health  which  it  causes;  and  so  impairs  tht> 
vitality  of  the  entire  family,  from  the  tippling  parents  down  to  the  babe 
mx  the  bottle.  Overcrowding-  in  ill-constructed  tenement-houses  is  largely 
dne  to  "the  diversion  of  income  from  rent  to  supply  wliiskey."' 
T^torxtneef  and  its  attendants,  heedlessness  and  criminal  neglect,  play 
an  important  part  in  the  causation  of  fatal  diarrhcea  in  infancy,  inasmuch 
as  they  tend  to  bring  into  operation  the  agencii^s  which  occasion  the  dis- 
«ft9&.     The  lack  of  moral  sense  which  ofttni  nL^conipanLcs  ignorance  is  the 

»  cause  of  much  stupid,  wilful,  and  Qvon  criminal  neglect  of  the  most  obvi- 
oixs  duties  involved  in  the  care  of  infants.  When  the  porents  ignore  the 
simplest  and  most  natural  laws  of  hygiene  and  infant  diet;  when  ihoy 
view  with  heedless  inditTorenco  the  most  alarming  syniptf»uis,  and  delay  to 
■eek  medical  assistance,  then  the  infantas  chances  of  Ijfo  are  small. 

I  Ignorance,  as  statistically  expressed  in  the  form  of  iUUeraf^ij^  is  a  con- 
dition which  in  many  sections  of  this  country  prevails  in  its  most  marked 
degrees  almost  exclusively  among  our  foreign  inhabitants.  ^Ve  therefore 
find  that  ignorance  and  foreign  nationality  go  hand  in  hand  as  causes  of 
infantile  diarrhceal  disease.  In  proof  of  the  connection  existing  between 
these  factors,  wo  append  the  following  table,' which  exhibits  facts  derived 
from  the  national  census  of  1870,  and  relating  to  nine  States.  These  are 
arranged  in  thu  order  of  their  increasing  mortality  by  diarrlitual  diseases^ 
while  collateral  columns  show  the  proportions  of  foreign  inhabitants  and 
of  iUitcracy  existing  in  the  population  of  each  State: 


■ 


DlarrticBol  DImmm. 

KAtlODAliCjr. 

BUicncy. 

BTAfBS. 

T>«th. 

per  1.111)0 
UTlntf. 

Pi-naent- 

Mil   UIUHI*. 

rato 
1  p<?r  l.OOO 

llvlDff. 

0.73 
0.03 
1.00 
1.10 
1.51 

i.m 

1.47 
1.44 
1.03 

Perwnt- 

ntjo  to 
donthM  lj>- 
all  caiiseit. 

ForctfTnere 
porlU). 

Iriah  per 
100. 

Uiublo  to 
xvaA, 

B««110 

jro«niiuut 

upwnnl, 
per  l.UA). 

M:aiie 

0.20 
0.33 
0.44 
0.71 
0.7« 
0.«3 
0  80 
0.0 1 
1.18 

2.31 

2.03 
8  23 
5.57 
5.(10 
5.17 
7.30 
7.18 
6.51 

0.79 
8.47 
7.35 
0  30 

to.otf 

11. sy 

13.«i) 
11  41 
iO.Sl 

7.7 

14.3 
0.3 

20.7 
13.6 

2.-).  7 
20.8 
25.4 
24.2 

2.5 
4.3 

a.y 

13.1 
0.7 

12.0 
0.5 

14.5 

14.8 

21.5 

Vermont 

>>w  llampiihire 

Connecticut 

I'emwvUania 

NV'W  York       

45.0 

23.0 
30.0 
37.4 

37  3 

New  JexBey   

40  8 

Bhodelalaod 

MftHochiuettii 

70.4 
61.4 

*  9iet  an  address  on  the  Sanitary  Oondifcion  of  OlAsgovr,  by  Dr.  J.  B.  Itnssell: 
cal  Tiniea  and  Oasettc,  Aug.  10,  1670. 

"  From  a  report  oa  the  Sanitary  Condition  of  DoBCon,  1875,  p.  151. 
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"We  soo  Ity  thcso  fijfurcs  that  of  .the  nine  States  compared,  Massachu- 
setts, with  the  liighest  death-rates  by  cholera  infantum  and  by  diarrhceal 
diseases,  has  also  the  largest  proportion  of  Irish  population,  and,  except 
Ithode  Island,  the  largi^st  ]>roportion  of  illiterate  inhabitants.  Maine,  on 
the  other  liund,  heads  the  list  in  all  these  particulars.  It  is  impossible  to 
esca]H^  the  inference  that  these  forms  of  mortality  are  largely  associated 
with  the  prevalence  of  educational  shortcomings  for  which  our  people 
cannot  Ix^  h<-ld  responsible.  So  long  as  a  large  pro]K>rtion  of  our  inhabi- 
tants consists  of  ignorant  foreigners,  so  long  will  the  consequences  of  such 
ignorance  as  characterizes  them  be  apparent  in  our  yearly  records  of 
mortality. 

IWt'entwn. — We  have  seen  that  of  all  the  deaths  that  occur  in  early 
childhood,  by  far  the  greater  part  are  due  to  infantile  diarrhcra,  and  we 
have  also  seen  that  this  form  of  disease  is  dependent  for  its  production 
U]>on  a  conjunction  of  causes,  of  which  several  are  manifestly  of  a  remov- 
able character.  The  prevention  of  un<lue  infant  mortality  must  therefore 
consist  largely  in  the  prc^vention  of  the  diarrh(L\il  diseases  of  infancy,  and 
the  means  by  which  this  result  can  be  accomplished  must  consist  in  the  re- 
moval or  diminution  of  such  causes  of  infantile  diarrha*a  as  can  be  brought 
under  sanitary  control. 

The  causes  concerned  are  comprised  in  the  following  combination  of 
conditions:  improper  fooil  administered  to  city-bred  infants  in  over- 
crowded and  uncleanly  localities  during  the  prevalence  of  extreme  sum- 
mcr-heut.  Taking  up  successively  each  of  the  foregoing  causal  conditions, 
wc  shall  lind  them  to  bo  controllable  in  various  degrees  by  means  of  sani- 
tary agencies. 

1'he  *.rr4'HMire  heat,  wldcli  plays  so  important  a  part,  must,  of  course, 
bo  regarde<l  us  an  unremovable  and  almost  unavoidable  cause  of  infantile 
di.'irrhte.L.  In  a  small  pro]>ortion  of  casi>s  it  may  bo  possible  for  infants, 
when  uttacki'd,  to  be  withdrawn  from  exjKJSurc  to  the  higher  degrees  and 
worst  forms  of  sinnmer-heat,  by  removal  from  their  city  homes  to  neighbor- 
ing localities,  where  fresher  and  purer  air  may  be  obtainable.  A  timely 
niovt^  to  the  sea-shore,  (»r  to  some  breezy  rural  suburb,  sometimes  suflices, 
as  is  well  known  in  our  great  cities,  to  restore  a  dangerously  sick  child  to 
health.  Kven  without  recourse  being  had  to  this  means,  which  must  often 
be  beyond  reach,  some  relief  from  the  pernicious  influence  of  excessive 
heat  may  be  found  in  a  variety  of  measures  {>ertaining  to  private  hygiene, 
liy  which  the  tem|)erature  of  the  infant  and  of  the  dwelling  may,  to  a  cer- 
tain extent,  be  reduced.  These  means  are  of  a  simple  nature,  and  the 
only  obstach's  which  stand  in  the  way  of  their  adoption  proceed  from  the 
ignorance  and  carelosHneMs  of  the  parents  or  guardians  of  the  sick  ones, 

Ocen'ro^rdiiKj  of  the  p*»or  inhabitants  of  cities,  the  evil  effects  of 
which  are  felt  more  seventy  in  infancy  than  at  any  other  age,  ctm  be 
kept  in  chock,  to  a  certain  extent,  l)y  municipal  enactments  relating  totho 
survey  and  inspection  of  builflings  and  to  the  public  health.  Building 
laws  should  bo  so  frame(l  as  to  regulate  the  laying  out  of  streets,  courts, 
and   alleys   with  a  suflicient   provision  of  air-spaces,  play-grounds,  and 


pBjks-      Boards  of  health  should  have  powers  to  remove  the  inmates  ot 
inproperly  constructed,  ill-drained,  or  overcrowded  toncment-liouses.      In 
adcBlion  to  the  euforcement  of  existing  sanitary'  laws  hy  public  autliority, 
B  each  good  can  be  accomplished  in  this  direction  by  philanthropic  associa- 
Bftknis  having  for  their  object  to  improve  the  homes  of  the  poor. 
^^     J^lth  is,  as  we  have  seen,  the  agency  to  wliich  severe  diurrhteal  disease 
Is  chiefly  duo.     Whether  the  inlialed  air  or  the  swallowed  fdo*!  be  con- 
sidered as  the  chief  or  only  vehicle  of  the  fiUli-infection  which  occasions 
Catml  infantile  diarrhrea,  in  either  case,  the  fault  lies  in  impurity  of  the 
air  resulting  from  filtliy  stirroiindings.     The  means  by  whicli  the  tiltliiness 
of  great  cities  may  be  kept  in  check  are  well  known,  and  net'd  ur>t  be  re- 
bearsed  here.     They  relate  chiefly  to  the  removal  of  sewage  and  of  refuse- 
waters  and  matters  of  all  kinds  from  streets  and  houses  and  from  the 
underlying  soil. 

Umniifttbk  Jooil  is  the  agency  through  the  intermediate  instrumentality 
of  which  heat  and  filthiness  exert   their  noxious  irdluenoo  upon  ymnig 

IchiUren.  "We  have  seen  that  breast-nursed  infants  are  very  much  Jess 
KaMe  to  contract  the  most  severe  forms  of  diarrhneal  disease  than  tlioso 
which  are  hand-nnrscd,  if,  indeed,  they  do  not,  as  Meissner  asserts,  enjoy 
compJcto  immunity.  Are  wc,  tlien,  to  infer  that  the  only  safely  for 
young  infants  lies  in  breast-nursing  ?  Such  a  conclusion^  if  applied  to  nil 
conditions  of  infant  life,  would  not  appear  to  be  justified  by  the  facts  of 
common  experience. 

Artificial  feeding,  properhj  carried  onf.,  undoubtedly  gives  quite  satis- 
factory results  in  a  large  proportion  of  cases.  In  the  country,  where  the 
conditions  are  very  much  more  favorable  than  in  the  city,  infants  of  all 
classes  are  successfully  br<jught  up  by  hand,  and  the  rates  of  mortality  are 
rarely  inordinately  high.  In  cities,  among  the  well-to-do  and  enlightened, 
siiiiilar  results  are  fretpiently  observed.  Even  in  such  cases,  however,  it 
may  b6  questioned  whether  the  fact  of  survival  is  demonstrative  of  the 
complete  success  of  hand-feeding.  There  is  good  reason  to  believe  that 
an  agency  which  so  often  proves  fatal  must  almost  always  occasion  some 
iinpainnent  of  liealth  in  those  who  do  not  isuccuuib.     Ue  this  as  it  may, 

•    however,  the  fact  remains  that  it  is  perfectly  possible  to  bring  up  infants 
by  hand  without  breoist-milk,  provided  that  the  necessary  conditions  are 
fulfillc<].     These  are  sufficiently  well  known,  and  have  been  fully  set  forth 
I        elsewhere. 

H  In  cities,  however,  among  the  poor,  in  the  classes  and  diatricts  where 

^    infant  mortality  exists  on  a  large  scale  as  a  yearly  phenomenon,  matters 
are  very  different.      The  exigencies  of  successful  hand-feeding  are  such 
that   failure  i^  almost  inevitable  when   pitvcrty,  ignorance,  carelessness, 
and,  perhaps,  criminal  neglect  are  bruui^ht  into  conjunction  with  the  addi- 
H   tional  and  probably  insurmountable  dilliculties  of  filthy  surroundings,  due 
H  to  overcrowding  and  to  defective  ventilation,  drainage,  and  sewerage.    Un- 
1    der  such  conditions  bottle-fed  infants  rarely  survive  the  summer  months, 
l*he  chief  means  of  prevention,   then,   must  consist  in  measures  de- 
signed to  encourage  and  facilitate  maternal   lactation,  or   wet-nursing, 
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among"  the  poor  in  cities.  Inasmuch,  however,  as  cases  are  constantly 
occurring  in  which  broast-nursing*  is  imjMJSsiblc,  and  iii  which  recourse 
inustf  of  necessity,  be  had  to  hand-nursing,  parents  and  guariUans  should 
be  made  to  loarti  the  most  approved  methods  of  artiBcial  fecfling,  and  be 
put  in  a  position  to  carry  them  out.  By  what  agencies,  if  any,  these  re- 
quirements may  he  fulfilled,  we  will  presently  try  to  show. 

Poverfj/  and  it/ntjnmce  are  the  last  of  the  causes  with  which  wo  have 
to  deal.  However  discouraging  the  fact  may  be  to  the  sanitarian,  these 
defects  constitute  the  underlying  conditions  of  the  anti-liyg^ienic  agen- 
cies to  wliich  the  prevalence  of  fatal  infantile  diarrha^a  is  due.  To  rear 
an  infant,  whether  at  tlie  breast  or  by  hanil,  a  certain  amount  of  in- 
telligent care,  and  of  self  denial  on  the  part  of  the  parents,  is  needfuL 
The  easiest,  and  by  far  the  safest,  plan  is  for  the  mother  to  nurse  her 
child.  To  do  this,  however,  she  must  be  able  to  forego  labor  in  order  to 
devote  herself  to  its  wants.  Tlie  father,  then,  must  contrive,  by  dijit  of 
industry,  frugality,  and  thrift,  to  support  the  family.  But  when  tho 
father  is  disabled  or  out  of  work,  idle,  thriftless,  or  intemperate,  or  when, 
as  in  the  case  of  illegitimate  children,  there  is  no  father  who  can  be  relied 
upon,  then  the  means  of  existence  fail  and  the  infant  is  the  first  to  suffer. 

Too  often,  then,  tlie  mother,  even  if  she  have  breast-milk  enough, 
gives  up  nursing  her  child,  thinking  erroneously  that  it  will  bo  easier  and 
cheaper  to  roar  it  by  hand.  She  is,  liowever,  too  poor  to  obtain  a  suita- 
ble supply  of  pure,  fresh  ndlk,  too  ignorant  to  know  what  food  the  infant 
needs,  and  how  to  prepare  and  administer  it.  The  infant  gradually  pinea 
away;  if  it  survive  until  the  midsummer  it  then  speedily  receives  the 
coup  tie  f/nlce. 

The  moans  by  which  parents  may  be  taught,  helped,  or,  if  necessary, 
coerced,  to  do  their  duty  by  their  offspring  cannot  bo  said  to  come  witliin 
the  province  of  legislation,  even  in  communities  where  the  public  authori- 
ties have  the  greatest  power  to  scrutinize  and  regulate  the  private  life  of 
citizens  within  their  homes.  But  if  infants,  when  under  the  care  of  their 
parents,  aro  beyond  tho  reach  of  legislative  interference,  it  is  otherwise 
with  those  who  are  being  nursed  for  hire  away  from  home. 

The  btt^inesjt  i*f  mtninrj  is  liable  to  a  variety  of  abuses,  which  are  ex- 
tremely fatal  to  infant  life.  Nowhere  have  these  abuses  been  so  exten- 
sively prevalent,  so  startling  in  their  results,  and  so  carefully  investi- 
gated, as  in  Franco."  In  that  country  it  is  very  common  for  mothers  of 
the  better  classes,  especially  in  cities,  to  renounce  nursing  their  children, 
the  custom  being  either  to  entrust  the  infants  to  hired  wet-nurses,  or  else 
to  send  them  away  from  homo  to  the  country  to  be  reared  by  hand.  In 
the  former  case  the  nursling  i.s  generally  properly  cared  for;  but  the  child 
of  the  wet  nurse,  being  confided  to  some  stranger  to  be  reared  by  baud 
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*  See  0.  BoviLUers :   Nouvcau  Dictiotmaire  de  M6(leoine  et  de  Gtiirurgie  PratiqneA, 
Vol.  XXIV.    Article  Xourrices, 

Brochanl ;  Do  la  inortalit>6  do3  nourrisAons  cii  France,  etc.,  Paris,  1860, 
Monot:  Do  I3  mortality  excessive  des  eofants,  Paris,  1373. 


INFANT   JIORTAUTy. 


2^\} 


al  the  least  possible  expense,  has  hut  slender  chances  of  life.  Among  city- 
bora  infants  who  are  sent  away  to  the  country  to  be  dry-nursed,  terrible 
rates  of  mortality  are  known  to  prevail.  Many  attempts  have  been  made 
br  the  rarious  governments  to  repress  the  abuses  to  which  the  business  of 
nmrsiag  and  of  baby-farming  was  liable,  the  latest  enactment  being  the  so- 
aBed  loi  HqusscI  for  the  protection  of  infants,  adopted  by  the  National 
AsMmhly  in  1874. 

Tbo  disclosures  relating  to  baby-farming  and  its  abuses  which  came  out 
aome  yean  ago  in  Kngland,  led  to  the  jjassage  of  an  Avifitr  the  J^rofec- 
tiom  ^f  Infant  Lift^  which  came  into  operation  in  187*.  The  chief  object 
of  this  act  was  to  provide  for  the  registration  and  supervision  of  nurses 
who  receive  infanu  in  their  homes.  A  similar  act  was  passed  in  1S7G  by 
the  legislature  of  Massachusetts.* 

If  Ifgislalion  is  powerless,  as  wc  have  seen^  to  exert  any  direct  action 
for  the  protection  of  infants  against  the  ignorance,  carelessness,  and  pov- 
erty of  their  parents,  a  large  field  remains  for  the  intervention  of  private 
charity  and  of  philanthropic  associations. 

As  an  example  of  what  can  be  done  by  private  c/iarttt/^  we  will  cite 
the  results  obtaine<l  in  Mulhouse  by  ^[r,  Dollfus.  He  owne<l  a  largo  cotton 
mill,  in  which  many  female  operatives  were  employed.  Among  these  births 
were  frequent,  and  the  infants  used  to  die  in  great  numbers  for  lack  of 
nursing  and  proper  care.  In  order  to  check  the  undue  mortality  so  caused, 
the  proprietor  of  the  mill  caused  a  fund  to  be  established,  to  which  all  the 
married  women  subscribed,  and  to  which  he  himself  contributed.  Each 
woman  who  subscribed  was  entitled  to  support  from  the  fund  during  a 
period  of  two  months  after  her  confinement.  Later,  when  she  had  resumed 
work  at  the  mil!,  she  was  allowed  leave  of  absence  in  the  middle  of  the 
day,  in  order  to  go  home  and  attend  to  her  child.  liy  this  means  the 
mortality  was  reduced  to  less  than  Iialf  the  rate  that  had  formerly  pro- 
railed. 

I^Uia/Ukropic  associatlotm  for  the  protection  of  infant  life  have  beeii 


'  AJ»   ACT  FOn  THS   BETTEB   PaoTECTIOX  OF  IKFANTa 

auteted,  eU..  tufotlotrM: 


'rox  1.  Whoever  engages  in  the  businem  of  taking  nnrBin^  infants  or  infanta 
ler  three  years  of  age  to  board,  or  of  entertaining  or  borvrdin^  moro  than  two  saoh 
f&nU  in  the  same  bonse  at  the  game  time,  eball  within  two  days  after  the  reception 
Bh  mch  infant  beyond  the  first  two,  gi%'e  written  nobico  to  the  board  of  health 
city  or  town  where  such  infant  is  bo  to  bo  entertained  or  boartled,  specifying 
Uie  name  and  a^e  of  tho  child,  nnd  the  name  and  place  of  rcaidonoe  of  the  party  so 
oadertakinj^  it-**  care  ;  and  such  board  of  health  shall  have  the  right  to  enter  and  in- 
spect aaid  hua^e  and  premiaea  vhile  said  business  is  being  carried  on,  and  to  direct  and 
nfovee  mcb  sanitary  measm'&a,  respecting  auch  children  and  premises  &&  it  may  deem 
proper. 

Sec.  2.  Any  penon  violating  any  of  the  provisions  of  thin  act,  or  refusing  ad- 
miw*ion  to  such  board  of  health,  for  the  purpose  mentioned  in  the  preceding  section, 
Rholl.  on  conviction  thereof,  be  panishcd  by  a  fine  of  not  leas  than  fifty,  cor  more  than 
fiv*  hundred  dollara. 

[ApprvteU  April  21,  1876.1 
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catiililisbecl  in  many  place*.  The  fimt  was  orguniRod In  Paris,  in  18C5,  wjtb  I 
the  object  of  dirainisliinj;  tho  cnornimiii  niortality  growing'  ouf,  of  th*^ 
Cfimmoti  oustmn  of  putlin^^  cky-burn  inrttnlH  to  riur*iy  itt  tlm  country.  Tho 
oxamplo  fict  hy  Paris  waa  followed  ru  LyonM  in  18CC,  in  Hnvro  in  186{t,  ia  fl 
Tonrs  Ahd  in  PontoiN*' in  IKtOj  in  Marseilles  and  in  Ronton  in  1873.  In 
Enpi-land  an  Infant  Lifo  Prok^ction  Snntfity  wiut  nstjiblifihod  in  1870»  bnv- 
ing  for  its  objmrt  to  protinro  Icjo^iidiitioii  for  tbo  rcj^istrati^Ki  and  supervision 
of  nurH^B  who  rec«iVL"i  cljildrtMi  in  their  hrnmi8,  and  it  wa^  largely  to  the 
nurrtions  of  this  eoritsty  that  tbo  paswigu  of  Ihts  Act  for  Uio  Protoction  of 
Infant  Life,  anud<-*d  tt>  abov*?,  wan  due* 

The  chif^f  ohji'rt  of  lh<>  enactmonts  and  awin^iationa  for  the  prnteo- 
tion  of  Infant  lift?,  to  which  allnman  ban  junt  bt*f^n  madftr  baa  b^oii  to  pn>- 
%'ont  tho  grave  abiwr^s  rosntting'  from  tb*>  omploymcnt  of  wot-nur«c«  and 
from  this  busin«3iiiof  baby-fanning.  Much  ^ood  can  alwa  b(j  ac<^omp1ifthf*il  in 
the  homos  of  the  poor,  in  cities,  by  **hitrif*:tht»i>  orffftnizationA  having  *\w 
daily  in  vi*iw  th<i  prevention  of  infant  mortaUty.  Tbo  priiioipal  aii:j  af 
such  Bociotic*8  should  be  to  eticourafico  and  facibtato  maternal  lar.'tatiori  in 
all  classcjt  of  Rtwit'tyj  and  ttj  disMnninatu  amonj^  ihu  If^-rjorant  a  knowlodgfe 
of  tho  rnlea  which  ftbould  govern  tbo  brin^ing-up  nf  infant*.  It  abould 
alao  i?nti!r  Into  tbelr  prc^g^ramnuf  to  a.wi»t  di'slilutw  inothcm  uIioho  lucanfl 
do  nut  allow  Ihcin  togivo  ])^c^pl.T  c-aro  tothi^ir  cbildron,  and  who  inig-ht  bn 
(unabled  by  a  lltth*  timely  asMiRtanor  oither  to  nnrsc  tbtdr  offspHuj^,  or  to 
procuro  a  anffici«>nt  provision  of  puro  fresh  irdlk,  the  latior  boin^  p^^Thapa 
aujiplk'd  by  tbt>  aociaty  or  obtnint?d  through  the  uit<-*rmodjary  tif  "  Diet 
Kitchenii." 

Ajnung  nthor  mrans  of  snnltatinn  whinh  woidd  rnnif  within  tin?  prov- 
ince of  charitable  associations  for  tho  protection  of  infant  life  may  be  men- 
tioned the  establishment  of  diet  litchens,o{  infant  day  asylums  or  nitrseriet, 
and  of  sefiside  or  cottntn/  homes.  Such  institutions  render  invaluable  ser- 
vices by  enabling  very  poor  and  ignorant  parents  to  obtain,  at  low  cost  or 
gratuitously,  proper  articles  of  food,  and  a  suitable  supply  of  cow's  milk, 
pure  and  unadulterated;  by  providing  temporary  homes  for  infants  who 
would  otherwise  be  neglected  during  the  working  hours  of  their  mothers; 
and  by  affording,  at  the  time  of  greatest  danger,  a  refuge  from  the  poison- 
ous atmosphere  of  the  city  home. 

COXCI-USION'. 

From  all  that  precedes,  the  reader  will  have  recognized  that  infant 
mortality  in  its  most  striking  forms,  as  it  exists  among  the  poor  inhabi- 
tants of  large  cities,  is  very  largely  due  to  the  prevalence  of  groaa  infrac- 
tions against  tl»e  simplest  and  most  generally  recognized  laws  of  infantile 
hygiene.  Such  being  its  origin,  and  the  causes  concerned  in  its  produc- 
tion being,  for  the  most  part,  theoretically  removable,  it  seems  as  if  it 
ought  to  be  possible  to  effect  a  great  reduction  in  the  rates  of  mortality 
among  infants  in  cities. 

We  are,  however,  constrained  to  admit  that  the  chief  agencies  at 
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WDik  to  bring  about  the  excessive  mortality  of  infants  arc  the  ignorance 
and  poverty  which  prevail  so  extensively  among  certain  classes  of  all 
urban  populations.  These  agencies,  although  not  amenable  to  sanitary 
memsores,  properly  so  called,  are  not  altogether  unremovable.  Improve- 
ment may  certainly  be  looked  for  from  educational  influences  tending  to 
better  the  mental  and  moral  condition  of  the  ignorant  poor  classes,  and  in- 
culcating in  parents  a  proper  sense  of  their  duties  toward  their  offspring. 
Bat  the  changes  to  be  thus  effected  can  only  take  place  slowly  and  grad- 
ually, and  immediate  results  must  not  be  expected. 

The  conclusions  to  which  we  are  led,  with  regard  to  the  prevention  of 
vndae  infant  mortality  in  cities,  arc  that,  after  the  beneficial  results  to  be 
expected  from  strict  attention  to  all  the  details  of  sanitary  administration 
upon  which  the  healthiness  of  a  city  depends,  reliance  must  be  placed 
chiefly  upon  the  philanthropic  exertions  of  charitable  associations,  organ- 
ized for  the  express  purpose  of  assisting  parents  to  understand  and  carry 
oat  the  approved  rules  of  infantile  hygieue. 
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VITAL  STATISTICa 

**  Nfttum,**  sitra  Prafcissor  J^vona,'  *'  thouf^h  it  prfilml>Iy  nftvrr  fntln  to 
obey  the  aamo  fisicd  lawa,  yet  pmsentii  to  us  an  iipjmrontly  uriUmit^cl 
Ncrin*  r>f  varied  pombirmtioiiB  of  uvfntw.  It  1%  the  work  of  scionec  to  ob- 
serve niul  n?cord  the  kimU  find  rornjinrative  numhoraof  iMu^h  cnmJi'inolfon* 
of  phoDOniona,  occurriiijf  aj>oiitiifjcouj*!y  or  proiluct'd  bv  our  iiiforfercnce* 
PittUnit  ttntl  Rkilful  rxHininatian  of  tho  n'C*ortl»  itmy  thttn  diJwlo«r  the*  lawi 
iinpuBod  oil  multiT  at  i(»  creation,  nnd  rnuhlo  u*,  moro  or  Ic'*ia  !iuceo»*fuliy, 
to  prt'ditrt,  or  oven  to  roj2;tdAU%  the  futum  oretim'Ticc  of  nny  pnrtjrular 
comblmiUaM.'*  Sucli  im  Iht*  mrthod  of  iiKjuiry  to  ho  pursriod  in  im'i>sti;ja* 
tmg  tho  law^fi  of  h»^alth  and  dUeafic.  Th«  pinTiomcna  thus  to  br  rthnrrvod 
and  rncordod  art;  this  chief  ovptiU  of  human  lifo — birth*,  niarria^a,  deaiba 
-— «nd  iho  various  difte&iieft,  togrtJu^r  with  nil  t  he  rtrcuniftnnc*>s  whicli  afToct 
buinnn  vitality.     RccH>rd«  of  guch  phenoini-im  c'onsstituto  viul  »tati*t»cs, 

A  full  and  accurato  knowbdg'^  of  tho  p«*oplo  is,  in  every  comnmnity, 
an  JndiMjK^iisftblo  requisite  for  the  aucoi*»8ful  ad m i id Mt ration  of  public 
afFairii,  Such  knowh^dgcs  t»  obtained  by  the  public  authorities  from  two 
dlHttriui  BOurt'Li»»  Iti  (by  first  place,  the  (?niim*'mttfin  nf  thr  projiln,  by 
whic'h  tho  population,  tho  ntimbor^,  the  agea,  tlio  aborieB,  the  profeasions, 
vtc,  Lt{  ihf?  iiidivjilualH  cumposing  it  are  Mcortainod,  is  cfrft*trd  by  tho 
taking  of  a  census.  In  the  second  place,  the  "  movement  of  the  popula- 
tion," under  which  term  are  comprehended  the  births,  deaths,  and  mar- 
riages occurring  yearly,  is  determined  by  means  of  re^stration.  From 
these  two  sources — namely,  from  the  census  and  from  registration — are 
derived  the  statistical  data,  which,  when  collected,  classified,  and  dis- 
cussed, yield  the  statistical  results.  It  is  chiefly  in  the  form  of  results 
that  vital  statistics  interest  the  hygienist.  Before  entering,  however,  on 
this,  the  more  important  branch  of  our  subject,  we  must  first  consider 
briefly,  with  reference  to  thoir  nature  and  origin,  the  data  which  enter 
into,  the  composition  of  vital  statistics.  The  enumeration  of  the  popula- 
tion will  first  engage  our  attention. 

TTie  Cenni^. 

The  number  of  individuals  composing  the  population  of  a  country  is 
ascertained  by  means  of  an  enumeration  called  a  census,  which  is  effected 
periodically  by  the  government.  The  information  so  acquired  is  of  the 
hiirhest  value  in  many  ways,  and  is  the  basis  of  all  statistical  inquiries. 
TIic  taking  of  a  census  is,  however,  an  undertaking  of  considerable  mag- 

1  The  Prinoiples  of  Sdenoe,  W.  S.  Jevons,  2d  edit.,  Loodon,  1877,  pi  178. 
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involving  much  labor  and  expense.*  It  is,  therefore,  accomplished 
nervals  of  several  years.  In  England  and  in  tlie  United  States  the 
oecksus  is  taken  once  in  every  ten  years;  and  thia  degree  of  frequency 
WAS  recommended,  as  a  niininuim,  by  the  International  Statistical  Cou- 

^jpreas,  held  at  St.  Petersburg  in  1S72. 

H       It  is  highly  important,  for  the  sake  of  accurate  returns,  that  the  enu- 

^kMation   of    all  the    people,   constituting   a   census,  should   be   eftected 

B|S|lidly  and  simultaneously.  In  the  last  census  of  Enghmd  and  Wales 
the  oi^ration  was  actually  accomplished  lA'itbin  twenty-four  hours,  on  the 
3d  of  April,  1871.  For  this  purpose  the  entire  country  was  carefully 
sabdivided  into  districts,  each  of  which  was  made  small  enough  to  bo 
eanvRssed  in  one  day  by  one  of  the  enumerators,  of  which  there  wore  in 
aD  32,543.     The  operation  was  hastened  by  the  use  of  "prior  schedules'' 

H  |«ft  at  the  residence  in  advance  of  the  enumerator,  to  be  filled  up  by  the 

^Lhpsd  oi  the  family. 

^^^»  In  the  United  States  the  period  allowed  for  the  completion  of  the  last 
census  (ISTO)  was  over  three  months.  A  de  facto  enumeration  was  there- 
fore impossible;  and  many  inaccuracies  were  rendered  inevitable.  Prior 
icbedutes  were  not  used,  though  ailopted  in  nearly  all  other  countries. 
'*The  exj)erience  of  the  recent  enumeration,"  says  the  superintendent  of 
the  census  in  hia  report,  "  has  given  fresh  illustration  of  the  importance  of 
using  this  agency  in  the  interest  of  economy,  not  to  speak  of  the  ad- 
vantage of  securing  by  means  of  it  a  more  accurate  statement  in  respect 
to  every  matter  into  which  the  census  inquires."  The  superintondont  of 
the  census  lays  muoh  stress  upon  "the  essential  viciousness  of  a  pro- 
tracted enumeration,"  and  says  that  "it  is  not  worthy  of  a  great  nation 
that  its  census  should  be  so  tardily  and  so  loosely  taken,  as  is  inevitable 
in  the  United  States  under  existing  provisions  of  law." 

The  taking  of  a  census  does  not  consist  only  in  a  simple  enumeration 
of  the  {X>pulation.  The  usual  subjects  of  inquiry  are  exceedingly  nu- 
merous, relating  to  very  many  circumstances,  a  knowledge  of  wliicli 
seems  likely  to  throw  liglit  on  the  condition  of  the  pooplo  considered 
from  many  different  points  of  view.  None  of  those  topics  are  matters 
of  absolute  indifference  to  the  hygienist,  who  can  indeed  truly  say:  Jla- 

Imafti  nihil  a  me  alienuni  ptUo.  There  are  certain  subjects,  however,  in 
relation  to  which  information  is  absolutely  indisjiensablo  for  the  construc- 
tion of  vital  statistics.  Chief  among  them  are  the  following  items  : 
(ft.)  The  numbers  of  living  individuals  of  both  sexes,  and  of  e;ich  sex. 
{b.)  The  ages  of  the  individuals,  (c.)  The  residence,  (tf.)  The  birth- 
place.    A  few  remarks  on  some  of  these  points  may  be  of  service. 


'  Thslost  oensoB  of  England  and  Wales  was  taken  in  1871.  Tho  popalntion  was 
emxmeratcd  in  one  day  (April  ltd)  by  33,543  enum  era  tors,  employod  tinder  2,195  rcgia- 
tranand  &^  saporiniendont  registrars.  The  entire  undcrtiiking  wan  under  tbo  direc- 
tion of  the  registrar-general,  asBJsted  by  Dr.  Forr  and  Mr.  J.  F.  Iliiminick.  Tbo 
boBKhotden*  Kofaedales  nambcrcd  in  all  (1500,000.  and  weighed  about  41  toits.  The 
eanmetmtion  bookH  and  formn  n«nt  out  weighed  about  54  tons. 

The  expeuMB  of  the  last  United  Statea  census  (1870)  amounted  to  $3,300,834. 


1 


804  tital  statistics.  ^^^IH^^I 

Wil-h  r^g&rd  to  tlio  offe*,  various  oubdlvUIoris  am  In  n»p,  longnr  or 
ftliorliT  intcr^'ula  of  time  bi-tng  adopte*!,  Thrro  ran  Ik*  no  doubt  tlmt 
tlio  jihortor  iho  Bpac*  of  liint?  tttlotteJ  to  Gach  group  tin?  bottttr,  Tlierc* 
fon*  (iM>  divkmn  by  single yoam  is  to  be  preferred*  For  iiifaiiK,  lir^vi  vcfi 
ibis  ini'iLHurii  of  lifotiniu  ia  too  Ur^^^'u,  auJ  thu  h^gti»  shimld,  U  p«fs<%i[>li;,  bo 
Mut*?<l  hi  immtbit  up  to  tbn  ngtr  of  oncj  Inaocuracios  of  statcnu^it  with 
rcganl  to  tb«?  Ujt^tii  of  atbdts,  n.t  antl  iiftiT  middb?  Iifu,  arcr  nvorywbcn!  ex- 
c**('dtnjt^ly  coitimoM,  h*  in  mndi'r  oviilnnt  by  th<>  conconlratiori  upon  rouod 
numbers  and  t|uiiiqueiiuial  periods,  tlto  crauiteH  bmii^  carol c»iiiit?A»i,  ig'OO- 
nvncr,  or  a  r(*fui:tftjic<?  to  confoss  tbfl  trno  ftf?'?. 

Tho  hirtlifthicc  iw,  in  tbt)  I 'iiitLnl  Slntts'*,  a  %'i»ry  important  itpui  of  infor- 
niutioii,  otj  nrrouiit  "f  lli*>  jfrrat  divoraiiy  of  hationalitk's  €nU*riit>c  i"**^ 
tlje  t.'iJinpo»ii]on  of  our  population.  Dataonllnatcd  under  tbix  hrad^  when 
utilixod  in  connection  tvith  tho  rc*j(iHtrulion  rL^tuniH,  yitdd  v»ry  iutert?ating 
atuliiftitTal  resiulls,  as  will  b«  sliown  latrr 

Tho  oliiof  rrHjuiBited  of  a  cL^nt^ua'  ar^,  in  brivf^  aa  follov<i*s  i  Tliti  ocnaua 
alioiihl  bo  Hfimitttrlf  and  nbonld  oiiumoratp  ttio  ffe  J'rrto  p(>polation,*  Tho 
ccMiHUH  fihould  bn  dL'uiMjinial,  biiin;^  takrn  pruft^rabty  in  yvnr^  wboau  riuin* 
hcT  f^nda  in  kopo  (iS^iO^  I^^T^,  1H80)*  Tho  oiiiimf^rHiif»n  should  bo  a^nom- 
j>]UFu?d  in  a  sinf^hi  ilay,  rjr  iihoiilfJ,  at  Icai^t,  b*?  r(?f«rn?d  to  a  iipt^cificd  day 
and  hour;  The  nubjeoU  of  iiupdry  nhould  ootnprtae,  aa  a  niiniinum,  tho 
following  itnmit :  <i,  jiamo«  ;  £,  aox  ;  r,  ago  (by  yi^arn  ;  infanta  undar  ono 
by  montlis)  ;  d^  relation  to  boad  of  household  (wife,  son,  nephow,  etc.; 
servant,  iipprontico,  ludgor,  etc.);  *!,  married  or  aingli^ ;  ^/",  ablling ;  f^,  re- 
Jlgioo  ;  A,  ]ari^THAp;<^ ;  i,  illiterat:y  ;  J,  birih-place  and  nationHlity;  1%  reai- 
deneo ;  /,  itiiintniLea  (blindnos:t,  dcnf-tnutism,  idiocy,  inaanity,  crctiPiam). 

Jieffistratioiu 

Tho  movement  of  the  population,  by  which  18  meant  the  yearly  births, 
deaths,  and  marriages,  is  ascertained  by  means  of  registration.  Records 
of  these  events,  as  accurate  and  complete  in  all  particulars  as  possible,  are 
collected,  arranged,  classified,  and  finally  published,  in  the  form  of  regis- 
tration reports.  "While  the  census  takes,  as  it  were,  an  inventory  of  the 
population  at  stated  intervals,  registration  keeps  an  account  of  the  yearly 
gains  and  losses  due  to  births,  deaths,  and  migration,  by  which  the  popir 
lation  increases  or  decreases  in  the  intervals  of  the  census. 

Registration  fulfils  many  useful  purposes.  It  serves,  in  the  first  place, 
to  facilitate  the  identification  of  individuals  for  the  transmission  of  prop- 
erty, and  for  the  protection  of  life  against  crime.  It  affords  data  for  the 
determination  of  life  contingencies,  which  form  the  basis  of  life  insurance. 

1  See  the  Cennu  of  the  State  of  Hassachosetts  of  1875. 

*  Summarized  from  conoloaioiia  adopted  by  the  Statistical  Gongteaa  of  St.  Peteis- 
barg  in  1872.     See  M.  Block :  Traits  de  atatirtiqae,  Pftzis,  1878,  p.  844. 

'  In  a  <U  facto  population  all  the  Individuals  present  in  a  looalitj  at  the  time  of 
the  count  are  attributed  to  that  locality,  whether  they  be  residents  or  not^  In  a  dv 
jure  population,  individuals  are  attribated  to  the  locally  tn  whloh  they  have 
residence. 
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IjMitly,  it  furnishes  to  medicul  and  sanitary  science  information  of  the 
tu^l»est  raluc  concerning  the  state  of  the  public  health.  It  is  from  this 
point  of  view  that  registration  interests  the  hygienist.  By  means  of  rc- 
gistrmtionT  efficiently  conducted,  the  sanitary  authorities  of  any  locality  are 
|*Tiaiptly  informed  of  the  prevalence  of  preventable  diseases,  and  are  thus 
cftabted  to  take  the  necessary  measures  for  the  protection  of  the  publio 
bealth  with  the  least  possible  delay.  Moreover,  registration  reports^  taken 
in  connection  with  the  census,  yield  statistical  results  whicli  throw  light 
mpon  the  causal  conditions  under  which  prevailing  diseases  occur,  and 
thereby  become  the  source  of  invaluable  contributions  to  the  science  of 
fRTentive  medicine. 

In  no  country  has  registration  been  so  fully  developed  an  I  so  carefully 
OTjeanized  as  in  England.  There  is  a  registrar-general  for  England  and 
Wales,  whc  has  his  offices  in  London,  at  Somerset  House;  there  is  one  for 
Scotland,  in  Edinburgh  ;  and  one  for  Ireland*  in  Dublin.  These  three 
oCoi.s  have  the  entire  charge  of  the  vital  slutistiea  of  the  United  King- 
doDif  not  only  the  management  of  registration,  but  also  the  taking  of  the 
decennial  census  being  entrusted  to  thcra 

The  office  of  registrar-general  of  England  was  created  in  183(1.  The 
first  act  of  Parliament  for  the  rogi.u ration  of  births,  deaths,  and  marriages 
was  passed  in  1837,  and  civil  registration  began  on  July  l.st  of  that  year. 
Tho  first  of  the  series  of  yearly  reports  of  the  registrar-general  was  pub- 
lished in  1839,  having  been  prepared  by  Dr.  William  Farr,  who  has  con- 
tinued from  that  time  until  now  to  direct  the  statistical  department  of  the 
reyistmr-gencrars  office.  The  registration  law  was  improved  from  time 
to  time  by  successive  amendments,  and  in  1874  a  new  Uw  was  enacted, 
whereby  the  registratiuu  of  births  and  deaths  was  rendered  compulsory, 
penalties  for  non  compliance  being  prescribed. 

In  the  previous  thirty.-nine  and  a  half  years,  when  registration  was 
not  compulsory,  the  registration  of  births  had  been  defective,  the  propor- 
tion of  unregistered  births  being  catimnted  at  about  5  per  cent.'  Few 
deaths,  on  the  other  hand,  were  believed  to  escape  registration,  but  in  a 
considerable  proportion  of  cases  the  medical  certificate  of  the  cause  of 
death  was  unsatisfactory  or  altogether  wanting.  The  efficacy  of  the  new 
Uw  was  apparent  in  the  returns  for  1870.  The  birth-rate  for  that  year 
was  the  highest  ever  recorded,  being  3G.G  per  1,000,  or  1.3  per  1,000 
higher  than  the  average  for  the  ten  years  preceding.  The  number  of 
"uncertified  deaths"  had  greatly  diminished  under  the  new  statute. 

There  are  in  England  and  \N'ales  nearly  three  thousand  registrars  and 
superintendent  registrars,  whose  dutv  it  is  to  ciaillect  and  forward  to  the 
rvgistrar-general  at  Somerset  House  all  the  certificates  roturnetl  to  them 
throughout  the  country.*    All  the  vast  amount  of  raw  material  so  central- 


I  TUrty  ninth  Report  of  the  Re^strar-OeneraL 

*  The  numhftr  of  events  retpntereii  in  IHiO  w»a  1 .803.031.     A?  ro»n.T  namtw  of  per- 
i.  whoee  births,  deaths,  and  marria^s  wer<^  ref^lstered.  wero  addod  to  the  printed 
tphftbetionl  Indexes  pn>«ervi'd  at  the  retpntrar'a  ofiieo,  bring-in^;  up  the  total  number  of 
^imnes  indexed  in  thirty-nine  and  a  half  years  to  5d,»80.31U.     Bee  Thirty  ninth  Reports 
Vol.  IL— ao 
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•  JortetiycUssiiied,  and  variously  elaborated  in  the  statistical  depart- 

rf  die  office.     The  results  of  this  great  labor  arc  made  public  in  the 

of  weekly,  quarterly,  yearly,  and  decennial  reports.    Every  Tuesday 

pamphlet  is  prepared  and  sent  over  the  kingdom,  giving  tha 

•nd  their  cauae«|  together  with  the  conclusions  and  warnings  tu  be 

from  them,  for  the  week  ending  on  the  previous  Saturday,  and 

ed  from  twenty-three  towns,  containing  over  eight  millions  of  in- 
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Ubitants.  The  yearly  reports  of  the  registrar-general,  and,  above  all, 
ifce  admirable  decennial  supplements  drawn  up  by  Dr,  Farr,  in  which  are] 
aet  forth,  condensed,  and  discussed  the  vital  statistics  of  the  whole 
country,  covering  a  period  of  ten  years,  are  wonderful  monuments  of 
science,  skill,  and  labor.  It  is  no  exaggeration  to  say  that  these  impor-^ 
tmnt  publications — in  which  so  much  widely  diffused  learning  and  so  niuch^B 
industry  are  emV>odied  under  the  leadership  of  one  mastcr-miud — deserve 
to  be  ranked  among  the  most  striking  and  characteristic  products  of  the 
age  in  which  we  live.  As  another  phase  of  civilization  found  its  expression 
in  the  Klgin  Marbles,  and  anotlier  yet  in  the  great  church  of  Saint  Peter's 
at  Rome,  so  do  these  unprecedented  collections  of  vital  statistics  present 
a  typical  illustration  of  the  enlightened  state  of  civilization  wiiich  has 
been  attained  in  England. 

In  the  United  States  registration  has  been,  and  is  still,  very  imper- 
fectly organized  and  c4irAed  out.  By  the  Federal  Government,  in  the 
first  place,  very  little  attention  is  paid  to  viial  statistics.  The  census, 
being  a  political  necessity,  for  the  apportionment  of  representation,  is 
provided  for  by  the  Constitution,  and  is  taken  every  ten  years,  on  a  uni- 
form plan,  throughout  the  country.  In  addition  to  the  enumeration  of 
the  population,  attempts  are  made  to  collect  other  statistical  data.  The 
results,  however,  have  been  exceedingly  unsatisfactory.  Thus,  with  re- 
gard to  the  statistics  of  mortality,  it  is  stated  in  the  report  of  the  last 
census  (1870)  that  "  at  no  one  of  the  three  censuses  taken  under  the  ActH 
of  May  23,  1850,  has  the  aggregate  number  of  deaths  returned  by  the^ 
assistant  marshals  risen  above  two-thirds  of  the  deatiis  probably  occurring 
during  the  year  of  enumeration."  It  is  therefore  impossible  to  construct 
a  correct  life-table  for  the  population  ot  the  United  States,  or  even  to  de- 
termine the  death-rate  of  the  country.' 


*  Tn  the  Fifth  Report  of  tbo  Registrar-General,  in  \fmi,  it  won  stated  (pape  101 
that  no  correct  life-table  ronid  be  formed  for  the  popalation  of  America  until  they 
ivlopt,  in  addition  to  the  census,  the  ft}'stem  of  registration  which  exist-*  in  European 
Stntes. 

la  the  Report  of  the  Ninth  United  States  C«nsns  {Vital  Statist'cn.  page  xv),  the: 
foMowintc  reiiLArlcH  are  made :  "  The  great  deficiency  manifest  in  the  returuR  of  deaths^'^ 
a  (leflciency  inherent  in  Any  system  which  neeks  to  flccnro  complete  rctams  of  thcM 
events  for  an  entire  year  by  simply  conducting  on  inquiry'  at  it«  close,  will,  for  the 
future,  it  is  earnestly  hoped,  be  remedied  by  Icf^islation.  CNtablisliinir  n  national  syntem 
for  the  reg^try  of  deaths  and  of  births  as  they  ooonr.  By  no  simpler  or  lera  mdioal 
prooeaa  is  it  possible  for  the  statistics  of  the  movement  of  population  of  the  United 
F^tfktM  to  be  pla<^cd  on  a  par,  as  to  efflcienuy  and  oompletenesa.  with  that  of  England, 
Vranoe,  Belgium,  Pruattia,   Sweden.  Norway,   and  certain  other  of  the  progressive 
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In  the  sercral  States  of  the  Union  the  amount  of  attention  devoted 
Id  registration  has  varied  ;  but,  for  the  most  part,  it  lias  been  very  iiiado- 
^mte.  In  18*6,  according  to  Dr.  Bowditch's  investigations,  only  nine 
Sia.t«^  could  be  said  to  have  any  registration  at  all  (Connecticut,  Georgia, 
MaaaachusettSf  Michigan,  Now  York,  Ohio,  Rhode  Island,  Vermont,  Wis- 
rotisin),  and  in  only  two  (Massachusetts  and  niio<le  Island)  was  registra- 
linn  asserted  to  have  been  carried  out  with  any  approach  to  accuracy. 
Gveti  in  these  two  States  it  had  been,  according  to  Dr.  Bowditch,  of 
doubtful  value,  and  he  expressed  his  belief  that  no  State  in  the  Union, 
nor  the  United  States  as  a  nation,  had  at  that  time  (1S70)  any  proper 
•▼stem  for  the  registration  of  vital  statistics.* 

In  many  cities  of  the  United  States  registration  has  been  long  estab* 
Jisbed,  and  in  a  few  of  them  the  results  obtained  have  been  of  considera- 
te value.  The  registration  reports  of  New  York  city,  Philadelphia, 
AVashington,  Boston,  and  Providence  are  among  the  best  doeurnt-nts  of 
the  kind  published  in  this  country.  All,  however,  judged  from  the  high 
wandard  of  English  registration,  are  more  or  less  defective  in  many  im- 
portant particulars. 

It  is  evident  from  what  precedes  that  registration  is  very  unequally 
and  inadequately  provided  for  in  the  Unitcni  Stales,  being  wholly  neg- 
lected in  most  of  the  States  and  imperfectly  organizetl  and  executed  in 
iho  others.  No  uniform  comprehensive  scheme  of  national  registration 
eAt»ts,  such  a^  has  been  adopted  in  England  and  in  most  of  the  other 
countries  of  Europe. 

Wo  will  now  consider,  as  brieBy  aa  possible,  the  chief  requisites  of  a 
proper  system  of  registration  of  vital  statistics,  laying  stress  principally 
upon  those  details  which  most  particularly  interest  the  hygienist.  By  fur 
the  most  important  branch  of  registration,  from  the  .standpoint  of  preven- 
tive medicine,  being  that  whicli  relates  to  deaths  and  their  causes,  we  shall 
dwell  at  gT^ater  length  on  this  subject.  On  the  registration  of  births  wo 
shall  have  but  little  to  say,  and  on  that  of  marriages  still  less. 

Registration,  to  be  of  value,  must  be  conducted  according  to  certain 
general  principles  which  apply  to  all  statistics.  The  data  collected  must 
be  uniform  and  accurate  as  regards  quality,  iind  they  must  be  complete  as 
regards  quantity. 

Unift/rmity  of  data  is  indispensable.  M'ltliout  it  the  comparison  of 
the  statistical  results,  among  themselves  and  with  other  collections  of  sim- 
ilar facts,  which  is  one  of  the  most  instructive  uses  of  vital  statistics,  bo- 

Stat«a  of  Borope  Lopalation  by  the  pcvernl  States  of  tbe  Union  iii  neceworily  inade- 
quate to  tbe  accomplishment  of  this  object. 

Elitewbere.  in  the  same  report  (pa(^  9).  repret  is  expreaocd  '*  that  the  ceiwus  should 
not  afford  the  data  for  detcrroining  with  absolute  precision  and  certainty  the  death- 
rate  of  the  ooantrj,  whether  in  the  n^^re^ate  or  by  olawies  of  the  populntion  This 
oao  aerer  b«  done,  it  is  added,  wilh{vut  a  national  scheme  of  re^iHtmtion.  Btriogently 
cafera«d  bj  peoaltiwi" 

'  See  Dr.  H.  I.  Bowditah's  eosay  on  Public  Health  in  America.  Boston.  1877.  ppu 
W.  112,  110.  120,  172.  See  also  Eighth  Report  of  tbe  State  Board  of  Health  of  Bioosa* 
aboaetta :  Esoajr  on  E  gistmtion,  by  Dr.  G.  F.  Folsom,  Secretary  of  the  Board. 
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comes  difficult  or  impossible,  and  is  liable  to  bo  the  source  of  erroneous 
conclusions.  Ilcnco  the  need  of  a  uniform  plan  of  rcg'istration,  to  be 
applied  througliout  the  country  whoso  "  movement  of  population  "  it  is  pro- 
jwsod  to  o!).s(frvo.  En^lan<l,  France,  Germany,  and  many  other  countries 
have  such  national  systems  uf  rc<|^istration.  The  United  States,  as  we 
have  seen,  has  none. 

Ari'urary  of  data  is  obviously  one  of  the  most  important  requisites 
of  Kiircessful  registration.  The  value  of  any  statistics,  and  the  tnistwor- 
thinosK  of  the  conclusions  <lrawn  from  thorn,  must  doj>cnd  upon  the  value 
of  the  individual  facts  which  enter  into  their  composition.  To  ensure  the 
utmost  accuracy  it  is  nocossary  to  guard  against  ignorance  and  careless- 
ness by  a  careful  s(>lc(rtion  of  the  i)ersons  to  be  entrusted  with  the  prepara- 
tion and  colloctioti  of  the  returns.  We  sliall  have  occasion  later,  when 
speakin^r  <)f  the  medical  certificate  of  the  "cause  of  death,"  to  say  more 
upon  this  subjVct, 

CttwjtUti'/itiM  of  <lata  is  attainable  in  only  one  way,  namely,  by  mak- 
ing registration  compulsory,  with  ]M>naltics  for  non-com iiHanco  with  the 
law.  In  no  olhor  way  is  it  possible  to  overcome  the  difficulties  growing 
out  of  the  in<lifrenMire,  the  careleK.snoss,  the  laziness,  the  selBshness,  or 
the  ig!»r>ran(*i!  of  the  individuals  concerned.  The  experiment  of  compul- 
sory registration  hns  hvon  hirgt^ly  tried  in  many  countries^  and  tho  results 
have  b«'('n  <'X<*<'tMlingly  satisfju-tory. 

Jitf/ts/t'tttion  of  bh*thn. — (.'oniplete  recortls  of  all  tho  births  occurring 
in  any  <-<)tuiiuinity  are  very  important,  not  only  for  the  sake  of  tho  pro- 
tection to  life  n^sulting  therefrom,  but  on  account  of  the  value  to  sanitary 
seienee  of  thc>  stati.stical  information  so  obtained.  A  law  such  as  has  been 
in  fon*c  in  Kuglantl  sine**  .lanuary  1,  1875,  compelling  |)arents,  under  a 
p<Mialty,  to  ree«)r(l  births  within  a  limited  period  of  time,  affords  tho  only 
means  of  obtaining  comph'te  returns. 

The  chief  data  to  be  determined  are  as  follows  ;  (rt)  tho  sex;  {b)  the 
date  of  birlh;  (r)  the  phu'o  of  birth;  ((/)  the  number  of  births  (twins, 
triph'ts);  (* )  legiiimaev;  (f)  the  nationality  of  the  parents.  It  has  been 
prop<ised  also  to  dt>termine  the  ages  of  the  parents  at  the  Births  of  their 
el»ildreii.' 

A<(iU'lfirtJii*  sliould  not  be  re:j^istere<l  among  the  births  nor  among  the 
deaths,  but  sliould  be  recorded  by  themselves  in  a  separate  and  distinct 
category.  Careful  supervision  on  the  ])art  of  tho  registrar  is  necessary  to 
make  it  impossibi,;  lor  live-born  children  to  bo  buried  as  still-bom. 

/irf//.<ff(ttf'on  of  ihatha. — This  branch  of  registration  has  for  its  object 
the  collection  and  preservation  of  comj)lete  and  accurate  records  relating 
to  deaths,  to  the  nature  (»f  fatal  diseases,  and  to  the  conditions  under 
which  the  latter  occur,  Tlu^  knowledge  so  obtained  is  of  value  to  preven- 
tive meilieine  in  more  ways  than  one.  In  the  first  place,  by  pointing  out 
tho  localities  in  which  preve!»ta))le  diseases  are  actually  occurring  orprev- 
ah'nt,  it  serves  to  direct  the  operations  of  sanitary  authorities.     In  tho 
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plai 


furnishes  ooUeotions 


Facts  which,  when  brought  to- 
gether, compared,  and  discussed,  in  the  form  of  vitui  statistics,  throw 
Ji^t  upon  the  causal  conditions  umlerlying  tho  origin  of  diseases,  and 
tbas  beooino  the  sourco  of  valuable  contributions  to  the  science  of  pre- 
ventive medicine. 

These  purposes  can  be  successfully  fulfilled  only  under  certain  condi* 

tioDA.      To  be  useful,  on  the  one  hand,  as  guides  for  sanitary  measures,  the 

re^fttration  returns  must  not  only  be  complete  and  accurate,  but  they 

Bfcusi  reach  the  sanitarv  authorities  whom  thcv  are  dostiuL^d  to  enlij^hten, 

with  the  least  possible  delay.    Prompt  information  is  no  less  necessary  than 

prompt  action  in  such  matters.     To  serve,  on  the  otluT  hand,  as  sources  of 

•cientitic  knowledge  concerning  the  causation  and  the  prevention  of  dls- 

it  is  indispensable  that  the  yearly  collections  of  facts  obtained  by 

IS  of  a  suitably  organized  system  of  registration  should  be  submitted 

to  the  consideration  of  a  trained  statisticinti  and  hygicnist,  by  whom  they 

should  be  prepared  for  publication  in  the  form  of  registration  reports.    For 

such  a  task,  it  seems  needless  to  say  that  only  members  of  the  medical 

profession  are  qualified.     It  is  therefore  expedient  that  the  registration  of 

deaths  should  invariably  be  brought  into  close*  relations  with  the  sanitary 

department,  if  not  placed  under  its  immediate  direction.     Moreover,  tho 

XhsSa  of  converting  the  collected  facts  into  vital  statistics,  and  of  discussing 

their  significance,  should  be  entrusted  only  to  suitably  trained  physicians. 

The  facts  relating  to  decedents  which  it  is  most  desirable  to  record  by 

means  of  registration  are  as  follows:  The  date  of  the  death,  the  name  of 

the   deceased,   the   sex,    the   color,    the   condition    (single,    married,   or 

widowed),  the  age,  the  residence,  the  occupation,  the  place  of  birth,  tho 

phboes  of  birth  of  the  parents,  the  fatal  disease  or  cause  of  death,  the  place 

of  burial,  and  the  date  of  tho  record. 

The  aye  should  be  stated  in  years,  except  in  tho  case  of  infants,  whose 
lives  are  often  so  short  that  this  measure  of  time  is  much  too  large.  The 
ages  of  infants  dying  during  the  first  week  should  be  given  in  days;  for 
the  first  two  years  of  life,  the  ago  should  be  givon  in  montlia. 

Tho  birthfihwe  of  decedents  is  an  important  item  of  information  in  the 
United  States,  where  immigration  has  brought  together  so  many  different 
nationalities,  differing  as  regards  constitutional  peciiliaritios,  habits  of 
life,  and  hygienic  conditions.  The  parentage  of  decedents  is  also  an  in- 
teresting subject  0£  inquiry  which  throws  light  upon  the  ulterior  effects 
of  national  peculiarities  transmitted  by  inheritance  or  by  education  to  the 
native  offspring  of  immigrants.  Few  data  have  as  yet  been  collected 
which  bear  upon  this  point. 

The  cause  of  deulh,  by  which  is  meant  the  disease  or  injury  proving 
fatal,  is  to  the  hygicnist,  vvlu^ther  satiitary  oflTicer  or  scientist,  the  most 
important  of  all  the  items  of  information  supplied  by  registration.  This 
information  can  obviously  have  but  one  source.  In  every  case  of  fatal 
sickness,  the  only  j>erson  who  can  reasonably  be  looked  to  for  a  trust- 
worthy statement  of  the  "cause  of  death"  is,  of  course,  the  physician  in 
attendance.     In  many  places,  therefore,  as  in  England,  since  11575,  and  in 
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Maiisacliusettfl,  eincd  1849,  tho  physician  in  iittrnfUne*^  fct  tho  U*t  sickness 
of  any  doct^dent  ia  retjuirod  by  luw  to  eontriliuto  t<»  tho  dt-^ath-curliricalo, 
witliout  ^'bioli  burini  is  illojiral^  dm  utatointTit  t>f  tlu^  naturn  of  tlio  (atal 
tliHoasp.  This  m«iiHuro  Iiuh  for  iu  objtflct  to  oiiiure  tbo  greaiest  possililo 
tlc'^roo  of  eornplctonnsa  nnd  iin4!umey  in  the  rL'turna, 

TLio  value  of  tho  roHuUs  obtaini^Ml  in  this  way  depends  upon  several 
conditions^  and  is  aiihjoct  to  considerable)  Viinatianji.  If^  in  every  caM  of 
f:Ltal  sicknPS3,  a  properly  umililit-d  phyBician,  a  doctor  of  tmi^fifine^  werts 
iiivarmbly  in  atterntanoo,  no  doubt  tho  proportion  of  case*  in  which  tho 
cause  of  death  faitfd  to  Iju  j^tatcd  with  a  rL-a»c>nab1u  approanh  to  cumn^t* 
nos$  would  be  snialL  In  fuot,  however,  it  ofteu  happt*n&that  n*^  physicinn 
IS  at  hand  to  observfs  and  ruuord  the  fatal  diaeuae*  A  certain  tiumbor  of 
persons  diti  without  reoeiviii^  any  kind  of  medical  attendamrc,  Murt*- 
over,  in  countrit^a  whcpti  tho  praclico  of  medicino  ia  not  pestrictod  by  law, 
unqualified  pprsouHj  such  aa  clairvoyants,  botanic  physicians,  and  quack* 
of  every  sort,  usurp  tho  plaoa  of  the  physician  at  tho  bodsidc  of  the  flick. 
Such  persona,  hawevor  unfit  for  tho  duties  assumed  by  them,  ar**^  nc?vrr* 
tlR'les!!,  eallvd  upon  by  tho  law  to  certify  tho  cauRo  of  dnath.  Horoin  lioa 
the  cliit'f  t'uuHoof  tho  failurtjof  re-gistrntinn  tn  tho  I'nitcd  8tutra*  Sovrnil 
States,  many  citio«  bavo  oxcollL>nt  ro;fii*lration  lawa.  But  partly  bo- 
cauHn  th**s«  laws  aro  not  ^nfoNtrd,  and  chirrty  bnoau»o  tho  practice  of 
tnodiLMno  ia  left  open  to  all  porson^t  without  diiioHiiimaticid,  tho  ruturns  rc*« 
latlng  to  \\\fi  eaus«'j«  of  dt^iith  havo  liuln  vahm. 

To  onsuro  a  ctimpletw  aiid  tolurjibly  trustworthy  rogiatration  of  tho 
causes  of  death  in  Any  ^oTnnninity,  then,  two  conditions  are  indispensable. 
I[|  tlii;^  first  plrtt'C^  thw  physiftan  in  allrtitlnrinr  at  the  last  ai<iknt?ssof  eVery 
decedent  must  be  compelled,  under  penalties,  to  supply,  to  the  best  of  his 
knowledge,  a  statement  of  the  fatal  disease.  In  the  second  place,  the 
practice  of  medicine  must  be  restricted  by  law  to  persons  who  have  re- 
ceived a  suitable  medical  education.  In  the  absence  of  these  conditions, 
the  results  of  registration  can  but  be  incomplete  and  inaccurate.' 

The  only  remedy  for  the  defects  of  registration  due  to  the  unprevent- 
able  intrusion  of  unqualified  persons  as  signers  of  death-certificates  is  to 
be  found  in  the  intervention  of  a  careful  and  experienced  registrar.  All 
statements  coming  from  doubtful  sources  being  eliminated  by  him,  returns 
which,  in  the  aggregate,  would  have  little  value,  can  be  so  purified  as  to 
be  of  use  as  indications  of  sanitary  condition. 

Even  under  the  most  favorable  circumstances,  there  must  be  unavoid- 
ably a  considerable  degree  of  inaccuracy  in  all  returns  relating  to  the 
cause  of  death,  owing,  on  the  one  hand,  to  the  ignorance  and  carelessness, 
existing  to  a  greater  or  less  extent  everywhere  among  members  of  the 
medical  profession,  and  owing,  on  the  other  hand,  to  the  existing  imper- 
fections of  medical  knowledge  when  taken  at  its  best. 

Against  tho  shortcomings  of  practitioners  in  the  matter  of  death-cer- 

'  Scu  Dr  C.  F.  Folsom^n  paper  on  Registration :  Eightli  Beport  of  tHe  ICaancha- 
Betta  State  Board  of  Health,  1877. 
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tbe  odljr  remedies  are  to  be  found  !n  educational  influences, 
tending  to  derelop  in  members  of  the  medical  profession  an  interest  iti 
iCEgisUmtioa,  and  a  knowledge  of  iU  exigencies,  and  in  the  intervention  of 
a  akiiful  bygientst  aj  registrar.  The  latter  shouM  make  it  his  (iuty  to 
acnitinize  the  returns,  taking  every  measure  to  obtain  accurate  statements 
of  tbe  cause  of  death,  and  rejecting  all  certificates  supplied  by  unqualified 

I  persons. 
Tbe  imperfections  oc  the  art  and  of  the  science  of  medicine,  whicU 
Stand  ia  tbe  way  of  accurate  registration,  arc  less  easily  remedied*  Ob- 
seore  eases  must  occasionally  occur  in  which  it  is  impossible  for  the  prac- 
titioner, however  careful  and  skilful  ho  may  be,  to  arrive  at  any  dcRnito 
diagnosis*  Then  there  are  affections  whoso  nature  and  whoso  nosologic::! 
rations  are  as  yet  undetermined,  so  that  similar  cases  are  liable  to  bo 
registered  under  different  names  by  equally  well-informed  physicians.' 
The  nomenclature  of  diseases^  to  be  used  by  physicians  in  fillin;^  death* 
eertiRcates  is  a  matter  of  considerable  importance.  The  requisites  of  a 
useful  nomenclature  are  twofold.  In  the  first  place,  it  should  be  so  coii- 
trired  as  not  to  do  violence  to  generally  accepted  nosological  views.  In 
the  second  place,  it  should  bo  adopted  and  used  uniformly  on  a  targe 
•oalou     The  more  unanimously  any  given  nomenclature  is  used,  the  more 

t  homogeneous  will  be  the  resulting  statistical  data,  and  the  more  suitable 
for  purposes  of  comparison.  The  more  widely  such  a  system  prevails,  iho 
more  extensive  will  be  the  Held  of  statistical  investigation.  These  advaii- 
tagea  are  united,  unquestionably,  in  the  highest  degree  in  the  nomencla- 
ture and  classification  of  discloses  now  used  in  the  registration  of  EnglaniL 
This  system,  originally  drawn  up  with  great  labor  and  care  by  a  joint 
committee  of  the  Royal  College  of  Physicians  of  London,  and  adopted 
by  the  registrar-general  of  England,  was  used  in  the  mortality  statistics 
of  the  ninth  census  of  the  United  States,  and  is  employed  i]i  the  registra- 
tion reports  of  many  States  and  cities  in  this  country.'  It  has  become, 
for  the  time  being,  the  common  nomenclature  and  classilication  for  all 


'  Snob,  for  instance,  is  the  case  with  mcmbranons  Uryngitis,  which  U  rc^ifttored  by 
ooe  practitioner  under  ihc  name  of  uroup,  by  Another  undor  thnt  of  diphtheria.  Funns 
of  Brig^ht's  diaeoM  exijit  in  which  death  in  liable  to  be  attributed  to  heart-diseaau  or 
to  cerebral  haamorrbv/e.  It  hiw  latoly  been  riBHerted  that  "  at  leant  7l)  percent.,  of  the 
patieats  who  owe  their  denthii  more  or  less  directly  to  Bn^ht'a  diMco^e.  die  with  tho 
chief  cauifc  of  their  deaths  anrecojfiiized."  M>r.  Mahomeil  on  Chmnio  Bri^ht's  Oiseoae  : 
The  Lancet^  Feb.  23,  ISTtt.  p  *i*i2  )  Fatul  cases  of  oerchral  Hyphilis  and  of  alcoholism 
are  also  liable  to  escap;  recotftiition.  and  to  he  registered  under  misleadinf?  dewjfna- 
liona,  so  thai  the  frequency  or  these  disorder:*  as  causes  of  death  la  very  much  under- 
stated in  regintration  reports. 

•  See  the  Xoraenclature  of  DisRoseft  drawn  up  by  a  Joint  Gommittes  appointed  by 
the  Royal  College  of  PhyBtciaoB,  London.  1  Stifl. 

Nomenclature  of  Diseases,  etc.,  of  tho  United  States  Marino  Hospital  Senrioe, 
Waahiugton,  1874. 

Ninth  Census  of  the  tJnitefl  States :    Vital  Stntistica.  p.  t. 

Noraenclaturc  of  Di«teaaea,  etc.:  Bepciut iaaueJ  by  the  American  Medical  Associa- 
tiOD.  Philadelphia,  \m>. 
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Cngltsh-»poiikingp^oplo»»  Thi«  sy»lcm  in^  tncrofoiv^  tlio  ono  which  shouM 
be  odoptod  &tid  ftdbcred  to  without  modilicution,  in  prcsfisroncct  tu  Atiy 
<5thflr;  not,  Inclnod,  iw  b^inp^  in  \tne\t  ultogctbpr  fret?  fr<nn  imperfectioHBi 
but  h>cctLUHv  it  Una  tUo  purnniount  adrantag<)  of  buing  in  niorn  general  u»o 
th«n  liny  ollirr.  If,  at  hoiiuj  fiituro  liay,  cliaiigea  in  the  ftwej>led  nomcii- 
clntiirts  tt.iid  eluitiiitk^iition  of  UUcjuuii  ithuulil  apprar  dcfiirniilo,  it  ix  to  bo 
lii>[Hul  ttint  eiiuh  chan^os  inny  bo  dTiHTtotl  with  thu  cotiim<jn  and  un&ni^ 
juoiu  agTt?t*Tni?Ht  of  alJ  the  comniuniticii  in  which  roj^ixtrntion  pjtwt*. 

ili^ffistntthtn  ftf  fiiaiTinf/es^ — TUh  brani_^li  of  ro^Li»tr&tton  is  of  Blight 
liiturfBt  to  lht>  hygii!iiigt«  TIig  rcciuiAilo  data  arn  annlo^^oUM  in  tho^e 
whiuh  rolatn  to  birtha  and  ilrntliSj  and  ara  rollocttnl  in  n  nimilur  manner. 

JleffUiratlon  vf  <Unta»tiit. — It  has  oftc^n  bi-rn  proposod  of  kto  y<*aM, 
in  the  inton-nt  of  eaiiitary  govtrninont,  tHut  lhi>  prevailing^  dtttr£i»i*H  ^liottld 
Iw  reportotl  and  rt^^isterod^  aa  well  mi  births,  deaths,  and  marriagoa. 
Several  rfaRana  oan  U^  bfou;rht  forward  in  favor  of  anoh  a  prooeoding'-  In 
tlu*  firat  phice*,  if  disrn»t*M  were  roport*'(l  to  wnirnry  aiilhoritie*  upon  thmr 
first  appfamnoo,  thii  advont  of  L^pitk^ujicji  wt^uld  hv-  rf'ctJg'aiitod  more 
pruTnptly  than  whrti  the  rnrtlr-sit  tiflin^*  are  convt>yed  by  lht>  tiealb-ccrtifi- 
ratc^a.  In  iho  Hocoiid  placi',  our  knowhsdjr*'  of  tho  extent  to  vrhioh  par- 
ticuhtr  disaaac^  prevail  wotild  bir  moro  acciirato  than  cau  be  the  caao  if 
(loathe  are  tho  only  ftourof  uf  biformation,  iihuu»  ih"  fatalllj'  of  rach 
di?M*;i»o  vnrio*  at  dilTeroTit  timi^s,  and  \n  by  no  mtrana  always  prt>portional 
to  till!  fR'tjucnrv  of  itx  orrurr<*i]nr>. 

A  oomptuto  ro^ifttratiuM  of  all  diavattra  ih,  fur  ohviotttt  maxoiiN,  out  of 
the  qur*stion.  Snrh  mgi*tration  of  rliji»>aH£«  as  has  been  carritnl  out  in 
various  pluct'S  han  bi*«n  lintitrd  almoftt  exrhmivcly  to  wrtnin  ctf  thr 
jftVmutirs,  roiiiprixing  those  (hscanixN  which  art'  more  or  less  attw^nabl^  to  aan- 
itary  roiilrol,  and  in  r(-*lation  to  which  prompt  information  ia  Uk«ly  to  he 
viscful  fcjr  the  prutoi'tion  (*f  th«  public.  Groat  clillimillio*  have  b<Tr?n  en- 
counttTt'd  in  tho  attempts  whidi  have  been  rnjiile  t^  obtain  coinplett*  and 
prc>tr»[>t  return!*,  owinjf  t'hi*'liy,  it  must  b<i  saki,  to  thu  rftluctaucw  of 
physicians  to  join  in  the  undertakinfj^.  Whenever  the  registration  of 
diseases  has  been  simply  voluntary  and  optional,  the  returns  have  invari- 
ably been  very  poor  and  incomplete.*  Experience  has  shown  that  it  is 
useless  to  expect  satisfactory  results  by  any  means  short  of  a  law  com- 
pelling certain  persons,  either  heads  of  families  or  physicians  in  attend- 
ance, to  report  specified  diseases  to  the  sanitary  authorities  within  a 
fixed  limit  of  time. 

The  requirements  of  a  plan  for  the  res^istration  of  diseases  in  England 
are  set  forth  as  follows  by  Dr.  Farr:  "  What  is  wanted  is  a  staff  oflScer  in 
every  county  or  great  city,  with  clerks  to  enable  him  to  analyze  and  pub- 
lish the  results  of  weekly  returns  of  sickness,  to  be  procured  from  every 
district;  distinguishing,  as  the  army  returns  do,  the  new  cases,  the  re* 

'  See  a  Report  on  the  Regiatration  of  Prevalent  Difleases.  by  Dr.  F.  W.  Draper : 
Seventh  Report  of  tho  Moaaachuttetta  Bonrd  of  Health,  1876.  p.  477.  Bee  alio  a  paper 
on  Rpgistration,  by  Dr.  C.  F.  Folsom  :  Eighth  Report  of  the  Haasachaaetta  Board  of 

Jlcolth,  1877,  p.  269. 
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ecit^fica,  the  deaths,  reported  weekly,  and  the  remainin;^  ia  the  several 
fcrnptalit,  dispensaries,  and  workhouses:  these,  compiled  on  a  uniform 
pAuiy  wlieti  oooM>ltdateil  in  the  metropolis,  would  be  of  national  concern. 
It  haa  beea  suggested  that  the  returns  of  sickness  should,  to  save  time, 
be  sent  to  London,  and  there  analyzed  on  a  unifonn  system,  as  the  causes 
of  deftth  are.  That,  with  the  present  postal  arrangements,  is  quite  prac- 
tieableu  Thethin^  to  aim  at  ultimately,  is  a  return  of  tlic  cases  of  sickness 
m  Ibe  civil  population  as  complete  as  is  now  procured  from  the  army  in 
EnglsiML  It  will  be  an  invaluable  contribution  to  therapeutics  as  well  aa 
to  byi»iene;  for  it  will  enable  the  therapeutist  to  determine  the  ihiratioH 
and  ihe /alaiiii/  of  all  forms  of  disease  under  the  several  existing  systems 
of  treatment  in  the  various  sanitary  and  social  conditions  of  the  ])eoplo. 
lUoaaODS  will  be  diapelle«l ;  quackery,  as  completely  as  astrology,  su^w 
pressed;  a  science  of  therapeutics  created;  sufferuig  diminished;  life 
shielded  from  many  dangers." 

Statistical  Resulta. 

We  have  seen  what  are  the  sources  of  information  from  which  the 
collections  of  facis  are  derived,  which  constitute  vital  statistics.  The.so 
data,  supplied  by  the  census  and  by  registration,  relate,  on  tho  one  hand, 
to  population;  on  the  other  hand,  to  certain  events  of  human  life,  namely: 
births,  deaths,  marriages,  migrations,  and  discuses.  AVe  will  now  consider 
the  results  obtained  from  such  collections  of  facts  when  classitied,  com- 
pared, and  discussed,  according  to  the  usual  methods  of  statistical  science. 

Vital  statistics  comprise  a  vast  amount  of  facts  and  of  infornmtion, 
expressed  in  the  form  of  tabulated  figures,  of  ratios,  percentages,  etc, 
and  relating  to  a  great  diversity  of  subjects.  Many  of  these  subjects  of 
inquiry  are  of  slight  interest  to  the  hygienist;  others,  on  tho  contrary, 
are  to  him  invaluable  sources  of  knowledge.  Thus,  the  inforttmtion  ro* 
lating*  to  population,  supplied  by  the  census,  and  setting  forth  the  aggre- 
gate numbers  of  populations,  their  density,  their  rates  of  increase,  the 
proportionate  numbers  of  the  sexes,  the  age-distribution,  the  migrations, 
etc,  though  very  important  when  considered  in  conjunction  with  certain 
other  data,  to  be  spoken  of  presently,  does  not,  taken  by  itself,  oJTer  much 
to  interest  us  from  the  standpoint  of  hygiene.  Much  nioru  iinpiirtaiit  to 
the  sanitary  student  is  that  Ijraneh  uf  vital  statistics  wliicli  exhibits  and 
atudies  the  movetnent  of  (he  pu/tniuiion.  We  stmll,  therefore,  give  our 
attention  almost  exclusively  to  the  statistics  of  births  and  deaths,  laying 
stress  chioHy  on  tho  subject  of  mortality. 

The  data  by  which  the  fecundltt/*  of  a  people  or  community  is  esti- 
mated couiprisv:  (1)  tho  total  number  of  births  occurring  in  a  year;  (2) 

^  Sapplement  to  the  Thirty-fifth  Heport  of  the  RegiBtrar-General,  London,  187S, 
p.  Ixxx. 

'  Called  in  French  Ut  nainUtc. 
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the  total  population  livin^i;-  in  the  middle  of  the  same  year.  From  these 
tiro  numbers  a  ratio  is  calcutated^  called  the  hirth-ralCy  which  expresses 
the  number  of  births  occurritig  yearly  in  every  hundred,  or  in  every 
iboosand  inhabitants.  Ina&tnuch  as  populations  differ  considerably  in 
age-distribution  and  comprise  varying  proportions  of  individuals  of  the 
ripcoductive  ages,'  it  has  been  asserted  tliat  a  more  accuruto  estimate  of 
feesndity  could  be  obtained  by  determining  the  proportion  of  births  to 
Ihrio^  adults,  or  to  total  marriages  taking  place  in  the  population.  Birth- 
fmtaa  per  thousand  living  at  all  ages  are,  however,  in  common  use,  and  are 
therefore  most  suitable  for  {>urpoaes  of  comparison. 

Bifth-ratcs  vary  not  only  with  the  fecundity  of  the  people,  but  also 
with  the  completeness  of  the  statistical  data  from  which  they  are  calcu- 
Ustd.  If  the  registration  returns  are  incomplete^  or  if  the  aggregate 
popalation  is  overstated,  the  birth-rate  is  diminished.  In  England  the 
p0feet«d  registration  law  came  into  operation  in  1875,  and  the  birth-rate 
of  18^76  was  the  highest  over  recorded  in  that  country,  being  30.0  per 
thpaand.  In  many  parts  of  the  United  States,  on  the  other  hand,  where 
tfcft  re^stration  of  births  is  very  incomplete,  and  where  populations  are 
Botnnfrequ-intly  overestimated  in  the  intervals  of  the  census,  the  recorded 
faifth-rates  ^o  apparently  low — lower,  indeed,  than  appears  consistent  with 
ike  existing  age-distribution  of  our  population. 

TTw  following  table'  shows  the  mean  annual  birth-rates  of  nine  Euro- 
countries,  together  with  the  highest  and  lowest  rates  recorded  in  any 
yetj-  in  each  country: 


■ 
I 
I 
I 


8T.\TEa 


Austria 


and  Wales. 

J^fiheiUnds 

&«««l«fli 


Mean  aimnal 
birth-rates, 
lb5a-lS74. 


39.9 
37.8 
37.*^ 
37.1 
34.1) 
34.5 
31.0 
31.0 
20. 1 


Highest 
auaiuU  Fttt' 


40.1 
30.3 
30.1 
36.2 
36.1 
35.0 
33.8 
28.0 


Lowest 

annual  rate. 


34.7 
33.8 
34.4 
34. U 
33.3 
31.7 
27.5 
20.5 
22.6 


births  are  everywhere  more  numerous  than  female.     To  every 
pris  there  are  born  in  England  104.2  boys  ;  iii  Scotland,  105.4  ; 


«M  tke  United  States,  in  1870,  the  number  living  ander  fire  years  of  age  was 
OHl.  of  tlie  population,  while  {ktsouk  a^^ed  from  twenty  to  tdxiy  yean 
;  i»  <Lf  per  cont.  In  Franco,  on  the  other  hand,  the  living  At  the  Bame  agM 
L  md.  from  twenty  to  sixty,  were  0.20  and  o^t?  per  cent,  respectively. 
i%pipcroa  Comparative  Progress  of  Populatiou,  F.  Mariiu  :  JouiikU  of  the 
^  London,  1877,  Vol.  43,  p.  5DS. 
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in  IrelAnd,  105.5;  in  France,  105.1;  in  Austria,  106.3;  in  Italy,  106.4;  in 
Spoin^  lOO.o.  This  prodominanco  of  males  appears  to  he  greater  amoii^ 
the  first-born  children.  Thus,  in  Austria,  it  was  found  that  among  chil- 
dren of  pnmipanc  there  were  110.1  boys  to  100  girls,  while  amonjj  children 
subsequently  born  the  boya  numbered  105.3.  In  Norway  it  was  found 
th»t  the  first  six  years  of  married  life  yielded,  on  an  average,  116.3  boys 
to  erery  100  girU  ;  from  the  seventh  to  the  twelfth  year,  107  boys  wero 
bom  to  100  girls,  while  after  the  twelfth  year  the  female  births  pre- 
dominated.' 

In  still-births  the  males  p^reatly  outnumber  the  females,  no  doubt  in 
consequence  of  the  greater  difficulty  of  child-birth  due  to  the  superior 
size  of  male  infants.  In  France  (1865-1875)  there  were  144  still-born  lioys 
to  100  girls;  in  Italy,  140;  in  Belgium,  135;  in  Sweden,  133;  in  Prussia, 
129. 

The  causes  and  stgniRcanco  of  variations  in  the  birth-rate  have  been 
the  subject  of  much  controversy.  A  high  birth-rate  is  very  generally 
regarded  as  a  sign  of  prosperity.  At  the  same  time,  however,  it  has 
been  obser>-ed  that  the  hiixliest  birth-nitea  occur  in  crowded  citiea,  among 
the  poorest  and  unhealthiest  classes,  and  that  they  generally  coin- 
cide with  high  death-rates.  It  has  been  asserted  that  high  birth-rates 
were  the  cause  of  high  death-rates,  the  birth-ratB  being  the  "controlling 
element"  of  the  dcatli-rate.*  The  relation  existing  between  births  and 
deaths  will  be  considered  later,  in  connection  with  the  subject  of  mortal- 
ity. Wc  will  at  present  only  say  that  high  birth-rates  and  high  death- 
rates,  although  frequently  coinciding,  have  been  conclusively  demonstrated 
by  Mr.  Humphreys  to  be  results  of  distinctly  separate  causes,  having  little 
in  common.*  The  higii  birth-rates  prevailing  in  cities  are  largely  due, 
according  to  Mr.  Ilmnphreys,  to  the  fact  lltat  in  urban  populations  a 
greiLter4)roportlon  of  wt>rnen  of  the  child-bearing  ages  are  inarriud,  and 
that  they  marry  younger  than  is  the  case  tn  the  country,  Aiiotfier  cause 
which  tends  to  stimulate  the  birtli-rate  in  cities  is  the  general  prevalence 
of  high  rates  of  infant  mortality,  the  intervals  of  child-bearing  being 
shortened  by  the  early  deaths  of  the  new-born. 

The  influence  of  natlomtliti/  upon  fecundity  is  an  interesting  subjcet 
of  inquiry'  in  this  country,  where  so  many  dilTereiit  races  f^onlribute  to 
form  the  iK)jiulation.  The  birth-rates  prevailing  in  each  of  the  countries 
from  which  emigrants  come  to  the  United  States  can  generally  be  ascer- 
tained; but  it  is  less  easy  to  determine  tlie  fecundity  of  each  race  when 
established  in  the  midst  of  our  population.  The  difficulty  of  deterniiinng 
tlie  birth-rates  of  natives  and  foreigners,  and  of  each  of  the  foreign  na- 
tionalities, is  due  to  the  lack  of  data  relating  to  the  parentages  of  tho 
living  population.  The  conunoii  division  of  the  pojiulation,  according  to 
Xha  place  oj^  birth  J  is  entirely  unsuTtable  for  the  purposes  of  such  an  in- 

*  M.  Blode :  Loo.  ait,  p.  433. 

*  See  Address  to  Swiety  of  Officers  of  Health.  1874,  by  T>r.  Lcfcheby. 

*  See  paper  oa  the  Value  of  Dnath  rales,  N.  .\.  Ilumpbreya  :  Juuraol  of  the  Statia- 
Ucal  Society,  London,  1874,  p.  loT. 
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quiry,  on  account  of  tho  anomalous  a^-distribution  of  the  resulting  popu* 
lations  to  be  compared.  The  so-called  "native  population,"  comprising 
the  offsprinr^  born  in  tliis  country  of  foreigners,  contains  a  great  excess  of 
chihlrcn,  while  tho  "  foreign  population  "  is  made  up  almost  exclusively 
of  adults,  with  an  excess  of  individuals  of  tho  reproductive  ages.  It  is 
obvious  that  the  population  of  foreigners  domiciled  in  this  country,  if 
taken  as  tlio  basis  fur  comparative  estimations  of  fecundity  or  mortality, 
must  show  a  disproportionate  frequency  of  all  the  events  which  occur  ex- 
clusively or  mainly  in  the  adult  time  of  life,  such  as  births,  still-births, 
marria;^o.H,  deaths  by  consumption,  etc.  From  such  misleading  compari- 
sons of  unsuitable  data,  the  crruncous  inference  has  repeatedly  been  drawn 
that  the  foreigners  established  in  tliis  country  are  three  or  four  times  as 
prolific  as  the  natit'cs. 

Certain  facts,  unquestionably,  seem  to  show  that  the  fecundity  of  the 
fontign-born  population  of  the  United  States  is  greater  than  that  of  the 
native  populatioi»; '  but  the  diflferenco  is  very  much  less  marked  than  has 
been  asserted.  It  is,  moreover,  not  improbable  that  the  difTerence  is  due 
to  social  eircumstanccs  rather  than  to  any  national  peculiarities,  and  that 
the  superior  fecundity  of  tho  foreign  element  of  our  population  is  similar 
in  extent  and  in  causes  to  that  which  characterizes  poor  urban  populations 
in  general.  Tho  foreigners  in  this  country  are  mostly  agglomerated  in 
towns  and  eities  under  conditions  which  everywhere  produce  high  birth- 
ratcH,  while  tho  native  element,  on  tho  other  hand,  corresponds  in  tho 
main  rather  to  the  classes  which  in  England  furnish  comparatively  low 
birth-rates.  Notwithstanding  the  greater  fecundity  of  the  foreigners,  tho 
mortality  of  their  olt.spring  is  so  great  that  it  is  very  questionable  whether 
tho  rate  of  increaso  is  as  great  among  them  as  among  the  native  inhabi- 
tants of  the  country.* 

3fortaiitj/. 

MitJio<h  of  statement. — Tho  mortality,  or  liability  to  death,  prevailing 
in  any  coinniiuiity  or  group  of  individuals,  is  determined  and  expressed  by 
means  of  a  ratio  between  the  numbers  of  the  living  and  of  tho  dying  in  a 
year.  This  ratio  either  states  out  of  how  many  living  one  dies  yearly,  and 
is  obtained  by  dividing  tiie  population  by  tho  yearly  deaths;  or  it  states 

'  The  Innt  ccniiaB  of  the  Stnto  of  MamaohuRetts  showed  that,  of  all  tho  natire-bont 
women  over  twenty  yearn  of  ngc.  over  57  per  cent  were  mothers,  while  of  the  foreign* 
born  women  of  tho  8.imc  ugeti  nearly  00  per  cent,  were  mothers.  The  births  of  1874 
bein^  coniparorl  with  the  number  of  mothern  enumerated  in  1875,  it  was  found  that 
whilo  amon^  tlie  native-born  mothers  there  wm  one  birth  hi  every  nine  mothers, 
amon^r  the  forci^-1>um  mothern  the  proiwrtion  was  one  in  every  4f.  The  average 
number  of  births  tu  native-bom  mothers  was  3.52;  to  foreign-b(mi  mothers,  4.01. 
^CenHUMof  MnasachiiMettft  forlH75,  Boston.  1  WO,  p. 42.) 

'  It  ban  boon  a^Rnrti'il  by  a  distingiiinhed  authority — ^Dr.  Edward  Jarris — on  the 
strength  of  ar^mnicntH  wliich  cannot  be  reproduced  here,  that  **the  natarmlinczeaseis 
at  a  lower  rate  iu  the  furci^m  than  in  the  Americaa  families.**  (See  the  Atlantio 
Monthly,  April,  ltj72,  p.  40ti.  See,  also,  the  Abstract  of  the  Census  of  Mswanhntntti 
of  1805,  p.  290.) 
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how  many  die  yearly  out  of  one  hundred  or  one  thousand  living,  being 
tien  obtained  by  dividing  the  total  deaths  occurring  in  a  year  by  the 
uUtion  living  in  tho  middle  of  the  year,  and  multiplying  the  quotient 

y  100  or  by  1,000. 

The  resultmg  statomont  of  mortality  i»  a  general  doath-rate,  express- 
ing the  mortality  by  all  causes  of  the  aggregate  population,  of  both  sexes, 
and  of  ail  ages.  Other  j»/>rt'/'i/ death-rates  are  also  used,  distinguishing 
the  sexes,  the  ages,  tho  places  of  residence,  the  occupations,  etc.,  of  tho 
persons  living  and  dying,  and  showing  how  many  die  by  all  causes  out 
of  1,000  living  males  or  females;  out  of  1,000  persons,  or  males,  or  females 
of  spe*cificd  ages;  out  of  1,(K)0  individuals  inhabiting  j)articular  localities, 
or  eUases  of  localities;  out  of  1,000  individuals  following  particular  call- 
ing*. Still  another  kind  of  special  doath-rate  distinguishes  the  causes  of 
death,  showing  how  many  persons  die  yearly  by  particular  diseases,  or 
s  of  diseases,  out  of  every  1,000  living;  and  such  death-rates  may 
distinguish  age  and  sex.  All  these  statements  of  mortality  have  their 
usefulness,  serving  to  show  the  variations  of  mortality,  and  by  inference 

f  health  fulness,  under  varying  conditions  of  sex,  age,  locality,  occupa- 
tion; showing*  also,  the  forms  of  disease  prevailing  under  such  varying 
conditions,  and  thereby  enlightening  tho  hygienist  with  regard  to  the 
causes  and  prevention  of  fatal  diseases, 

The  data  from  which  death-rates  are  caleulatoci  are,  in  the  first  place,  the 
total  deaths  occurring  in  the  specified  time  (one  year),  as  determined  by 
Tegistration;  and,  in  the  second  place,  the  popnliition  or  nmubor  of  persons 
living  at  the  middle  of  tho  period  in  which  the  deaths  occur,  and  for 
which  the  rate  is  required.  The  methods  by  which  tho  population  living 
at  any  given  time  is  estimated  from  the  returns  of  the  most  recent  census, 
the  known  rate  of  increase,  the  yearly  birtlis  and  deaths  registered,  and 
the  records  of  migration,  cannot  be  described  within  the  limits  of  this 
cbupter.  The  reader  who  is  desirous  of  accurate  and  complete  informa- 
tion regarding  these  questions  of  statistical  technique  must  be  referred  to 
special  treatises  on  the  construction  of  lifc-tablcs,  in  which  the  methods  of 
computation  and  the  requisite  algebraic  fonnula;,  together  with  the  cor- 
factions  for  defective  or  inaccurate  data,  are  set  forth  at  length. 

The  value  and  significance  of  general  death-rates  as  tests  of  sanitary 
condition  have  been  disputed,*  on  tlie  ground  that  disturbing  influ- 
ences exist  which  have  no  connection  whatever  with  the  condition  of  the 
public  health.  It  has  been  urged  that  the  mortality  of  males  and  females 
differs  somewhat;  that  the  mortality  of  infancy,  of  adolesceiico,  of  middle 
life,  and  of  old  age,  differs  enormously;  and  that,  inasmuch  as  the  propor- 

ions  of  males  and  females  (the  sex-distriliutinn),  and  the  proportions  of 
young,  middle-aged,  and  aged  lives  (age-distribution)  vary  in  different 
populations,  therefore  the  death-rates  of  populations  so  difTering  must  be 
ftubject  to  great  variations,  even  if  their  sanitary  conditions  are  the  same. 


'  Bee  Dr.  Letheby'n  Presidentia)  Address  at  OiwoiD^  of  SesBlon  of  1874  of  the  So- 
eietj  of  OfHcera  of  Health,  London. 
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Thus,  a  high  birth-rate,  adding  constantly  to  a  population  large  numbers 
of  infants  and  young  chil<iri?n,  among  whom  very  high  rates  of  mortality 
prevail,  must  ner.essarily,  it  has  been  saitl,  be  attended  by  a  high  general 
death-rate.  In  fact,  it  has  been  asserted  that  the  birth-rate  was  really 
the  *' controlling  element'*  of  the  death-rate;  that  liigh  death-rates  were 
caused  by  high  birth-rates.  The  fact  that  high  birth-rates  and  high  death- 
rates  are  generally  found  to  coincide  in  the  same  populations  seemed  to 
bear  out  this  theory. 

In  answer  to  these  views,  howeyer,  it  has  been  shown  by  Mr.  N.  A. 
Humphreys'  that  the  variations  of  the  death-rate  due  to  differences  of 
sex  and  age-distribution  are  in  reality  int^onsiderable.  The  dihturbanoe 
occasioned  by  the  largest  existing  disproportion  of  the  sexes  in  any  Eng- 
lish community  docs  not  exceed  0.2  per  1,U00  in  the  rate  of  mortality. 
The  distiirbaneo  due  to  variations  of  age-distribution  is  greater,  amount- 
ing in  extrem:*  eases  to  2  per  1,000;  hut,  in  the  case  of  urban  populations, 
not  exceeding  1  per  1,000.  This  disturbing  agency  is,  however,  shown 
by  Mr.  Humphreys  to  have  an  effect  which  is  just  the  reverse  of  that 
alleged,  for  a  high  birth-rate,  instead  of  producing  an  age-distribution 
favi>ring  a  high  death-rate,  is,  on  the  contrary,  unavoidably  attended  by 
such  an  age-distribution  as  tends  to  lower  the  death-rate.  The  effect  of 
the  excessivo  number  of  infants  in  populations  with  high  birth-rates  is 
more  than  balanced,  says  Mr.  Humphreys,  by  that  of  the  excessive  num- 
ber of  children  and  adults  between  five  and  sixty  years  of  age,  among 
whom  the  rate  of  mortality  is  low,  and  by  that  of  the  small  proportion  of 
persons  aged  sixty  years  and  upward,  among  whom  the  rate  is  high. 
The  observed  frequent  coincidence  of  high  birth-rates  with  high  death- 
rates,  upon  which  the  false  theory  that  the  birth-rate  governed  tlie  death- 
rate  has  been  largely  based,  is  due  to  the  action  of  distinctly  separate 
causes.  High  death-rates  occur  chiefly  in  cities,  for  reasons  which  are 
tolerably  well  known.  High  birth-rates  occur  also  in  cities,  being  due  in 
a  great  measure  to  the  larger  proportion  of  young  married  women  in 
urban,  as  compared  with  rural  populations.  Mr.  Humphreys'  conclusion 
is  that  no  one  of  the  alleged  disturbing  influences,  or  the  combined  result 
of  tliem  all,  would  so  affect  a  death-rate  calculated  on  the  **  national  sys- 
tem" as  to  warrant  its  being  disregarded  as  a  lest  of  sanitary  condition. 

The  most  accurate  statement  of  mortality  is  afforded  by  a  life-table^ 
deduced  from  the  ratio  between  the  deaths  and  the  population  at  different 
ages.  Such  a  table  contains  in  its  various  elements  a  great  variety  of  in- 
formation concerning  the  chances  of  living  and  dying.  It  exhibits,  in  the 
first  place,  the  deaths  and  the  number  surviving  (hence  called  by  the 
French  table  de  survte)  at  each  year  of  age  out  of  a  million  children  born 
alive.  It  supplies  also  a  table  of  mortality,  showing  the  number  of  an- 
nual deaths  at  each  year  of  age  among  a  given  number  (a  hundred,  or  a 
thousand)  of  the  living  at  the  same  age.     It  thus  shows  the  death-rate  at 


I 
I 


*  Paper  on  the  Va!ae  of  Death-rates  as  a  Test  of  Sanitary  Condition,  hy  N.  A. 
IXumphrefa,  F.S.  S. :  Journal  of  the  Statistical  8001617,  London,  1871. 


VITAL   STATISTICS. 


319 


cftch  year  of  age.  It  shows  also  the  probability  or  chance  of  living  a  year 
>cr  any  numbor  of  yoara  at  any  ago.  It  giv*^s  the  probable  duration  of 
life — vi^  probable  of  the  French — which  is  the  time  in  which  the  number 
bom  IB  reduced  one-half.  It  shows  also  the  expectation  of  life,  or  after- 
life time — vU  niot/enne  of  the  French — at  birth  or  at  an)'  year  of  life. 
An  exposition  of  the  methods  employed  in  the  construction  of  life-tables 
trould  here  be  quite  out  of  place.  For  full  information  on  this  complex 
and  difficult  subject  the  reader  must  bo  referred  to  treatises  dealing  with 
the  technicalities  of  statistical  science/ 

A  life-table  being  considered  to  affonl  the  most  satisfactory  measure 
of  the  relative  duration  of  life,  cither  of  classes  or  of  difTercnt  cotninunl- 
lies,  the  next  best  test  is  the  mortality  obtained  by  dividing  the  deaths 
by  the  living  at  each  age.  After  this  comes  the  general  death-rate,  or 
ratio  of  the  total  deaths  to  the  total  population.  Such  is  the  order,  as 
regards  scientific  value,  in  which  the  different  methods  of  appreciating 
mortality  are  placed  by  sanitary  statisticians. 

General  death-rates. — The  following  table*  exhibits  the  mean  annual 
death-rates  that  prevailed  during  a  period  of  twenty-two  years  (1853-1S74) 
iu  nine  European  countries,  together  with  the  highest  and  lowest  yearly 
rates  recorded  in  each  country: 


States, 


Denmark 

Sweden 

England  and  Wales 

France 

Netherlands 

Pruaaia 

Spain 

Italy 

Austria 


Mean  annoal 
death-rate. 


20,  IJ 
20.3 
22.3 
UrZ 
25.5 
27.1 
29.7 
30.2 
32.2 


Ifowest  annoal 
rate. 


18.3 

10.3 
20.5 
UA 
22.(1 
23.7 
2C.3 
27.7 
28.1 


Highcat  annual 

rate. 


24.3 
27.C 
23.7 
34.8 
31.2 
34.0 
32.8 
34.2 
4G.0 


Such  being  the  mean  death-rates  of  these  countries,  wo  will  now  add 
a  table  giving  in  juxtaposition  their  mean  birth-rates  and  deatli-rates,  to- 
gether with  the  mean  yearly  surjjlus  of  births  over  deaths  in  each  coun- 
try. 


'  See  The  Condtnioti.ln  of  Life-Ta!)le8  hy  Dr.  \\m.  Farr.  Fifth  Report  of  the  Uegis- 
trar-General  of  Enf^laod.  LotkIud,  IH^.'],  p.  '.M2.  See  alno  Gn^Hsh  Life-Table,  with  aa 
Inirodooiion  by  Dr.  Wm.  Farr.  London.  1*H.  Encyolopiedia  Britannica  :  Article, 
Mortality,  by  Mr.  Milne. '  E.w.iy  on  Vital  StatiRtics,  fly  E.  H.  Elliott.  Proceedings  of 
the  American  Aiwociation  for  the  AdTancement  of  Soienoe,  1$*»(}. 

'  TbU.  and  the  table  following  it,  are  from  the  paper  on  Comparative  Progrens  of 
Pnpalation,  by  F,  Martin  :  Journal  of  the  Statistical  Society,  London,  1877,  Tol.  XL., 
ji.  002. 
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England  and  Wales 

Sweden 

Denmark 

Prussia 

Net!ierland» 

Austria 

Spain. 

Italy 

France 


Mean  axinnal 
birtli*rate. 


31.0 
31.0 
37.8 
34.5 
39.9 
87.3 
87.1 
SG.1 


Mean  annual 
deotb-rabe. 


22.2 
20.3 

27.1 
25.5 
32.2 
29.7 
30.2 
24.2 


Sarplni;  of  birth- 
rate over  death- 
rate. 


12.7 

11.6 
11.4 
10.7 
0.0 
7.7 
7.5 
6.9 
1.9 


"  It  will  be  needless,"  says  the  author  from  whom  these  fibres  are  bor- 
rowed, '*to  dwell  (Ml  the  extreme  sipiiificancry  of  the  preceding  tabic,  the 
figures  of  which  have  an  eloquence  of  their  own.  They  proclaim  very 
distinctly  that  there  are  five  States,  mainly  with  inhabitants  of  Teutonic 
blood,  F'ngland,  Sweden,  Denmark,  Prussia,  and  the  Netherlands,  the 
population  of  which  is  more  or  less  rapidly  increasing;  that  there  are 
three  other  States  of  either  mixed  or  Latin  race,  the  population  of  wliich 
grows  at  a  moderate  rate;  and,  finally,  that  in  one  State,  France,  the 
progress  of  popidation  is  almost  stagnant,  the  percentage  of  births  differ- 
ing not  greatly  from  that  of  deaths." 

Inflnence  of  sex  and  age. — Sex  and  age  are  together  distinguished  in 


AflCB. 

B«- 

1 

1 

i 

3 

1 

1 

P« 

1^ 

i 

1 
1 

1 

i«»tw 

0-1-'  Kcmarp.... 

aiT.u 

sats 
sie.tt 

aos.o 

aro  0 

tffi.U 
354.0 

408.5 
988.4 

ffn.t 

880.0 

mno 
180  .a 

288.0 
ItM  5 

ail  a 

905.8 
IftA.O 
1K6.4 

810.0 
17! .« 

iao.7 

IttS.O 

HO.O 
IM.O 

168.0 
1-11  6 
144.3 

(Mnlci 

1-a  {  Femnlw. . . 
\  rerftonii,.. 

84. 6 
M.T, 
U.t 

(M8 
69ff 
M  8 

41  8 

aft.8 

4U.fi 

MO 
68  8 
68.8 

48.1 
87.8 
8B.8 

47.0 
45.1 
48.0 

86.8 
86.6 
»4 

86.8 
86.0 
86.1 

arr.i 

ao.9 

86.1 

886 
9B  8 
El.l 

80.4 

»8.7 
90. 1 

(  Pononii. .. 

«.6 
T.fl 
7.« 

08 
lt.4 

7.8 
7.8 
7.3 

'aii 

8.1 

87 

7.a 

70 
7.8 

7.8 

7.4 
6.6 
BO 

7.0 
86 
7.7 

6.4 

6.0 
6.7 

7.1 

6.7 
6.9 

6.8 
7.8 
7.1 

(Malffs  .... 
f  Pnaau... 

P.7 
B.(t 
8.0 

8«t 

B.a 

a.a 

8.5 
7.7 
8.1 

i6!d 

S.l 
8.6 

7.4 

8.8 
7.0 

B.8 

7.8 

8.8 

8.0 
0.0 
8.5 

6.0 

0.8 
B.t 

6.4 

5.9 

6.B 

7.1 
58 
6.6 

IM«I(« 

8(M)i)-  Fonialo.... 
f  IVrfcrni . . . 

W.7 
1S.» 

tfi.O 

18. tf 
ID. 4 

IT.B 
111.4 
17.0 

\¥.h 

18.6 
17.8 
17.8 

10  0 
14.8 
15.4 

18.1 
14.7 
15  4 

18.5 
18.8 
18.4 

16.8 
1&.0 
15.6 

14  1 
11,8 
ISfi 

11.6 

10.4 

no 

1  Milieu 

60+/  FeniBlp*... 
f  PcrvinB... 

ffre 

l».4 
OB.S 

ftl  0 
781 

64  0 

M.8 
68.8 

es.a 

80.4 
HS.O 
81.6 

78.0 
796 
78  7 

7t.8 

88.7 
70.1 

70.0 
TOO 
7«.0 

897 

tin  0 

BT.U 

78R 
07.8 

7U,0 

in. I 

67.1 
66.B 

All     (M-IW 

Ml 

HI] 
n.s 

97.8 

S4.n 
ao» 

88.4 

81.0 

aoQ 

80. u 

W  8 
SH.8 
90.8 

88.7 
840 

8B.7 
S4  4 

S.O 

83.6 
83.1 

81.7 
SS.8 

n  5 

1U5 
90.4 

10  0 
17  S 

18.4 
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(he  foregoing  tablc,^  which  shows  the  mean  death-rates  of  both  sexes,  and 
of  e»ch  sex,  at  all  ages,  and  at  several  groups  of  ages,  in  several  coun- 
triea. 

The  ages  are  still  further  divided  in  the  following  table,'  which  gives 
the  average  annual  rates  of  mortality  in  England  and  Wales,  according 
to  the  returns  of  ihirty-four  years  (183S-1871),  for  males  and  females,  at 
all  ages,  and  at  t^relvc  periods  of  life  : 


W 


J^^ 

KaW 

Femaleo. 

Age.. 

Males. 

Femnlofl. 

Allages  .... 

23.3 

21.5 

All  ages 

23.3 

21.5 

0-  5 
L         5-10 
10-15 
15-25 
25-35 
35-45 

72.0 
8.7 
4.9 

7.8 

9.9 

13.0 

C2.7 

8.5 

5.0 

8.0 

10.1 

12.3 

45-55 
65-05 
05-75 
75-85 
85-95 
95  and  upward. 

18.5 

32.0 

07.1 

147.1 

305.5 

441.1 

15.0 

2S.0 

68.9 

134.3 

279.5 

430.4 

This  table  shows  that,  although  in  England,  as  in  other  coutitrics,  the 
average  death-rate  of  males  at  all  agos  is  greater  than  tliat  of  females,  at 
the  ages  10  to  35  the  mortality  of  females  slightly  exceeds  that  of  males. 
This  temporary  greater  mortality  of  females  at  the  ages  of  j>uhorty  and 
of  reproduction  appears  by  the  figures  of  the  last  table  bat  one  to  be 
peculiar  to  England  and  Belgium.  After  the  age  of  chihl-hearing  the 
women  everyw-here  die  at  a  much  lower  rate  than  men. 

Infiuetice  of  locality, — The  variations  of  mortality,  according  to  differ- 
ences of  locality,  are  extremely  interesting  to  the  hygienlst,  on  account  of 
the  light  which  such  variations,  when  properly  interpreted,  throw  upon 
the  nature  of  insanitary  conditions.      The  general  death-rate  of  a  people 


1 

Deatb-ntes 

per  1,000. 

Hales. 

Femalea. 

Fiftv-one  hpalthv  districts 

17.50 
23.01 
20.55 

35.38 
40.97 

16.23 

England  and  Wales 

21.28 

l^nndon , , 

22.34 

Manchester  district 

30.40 

Liverpool  district 

30.30 

*  Prom  M.  Block  :  Loc.  cit,  p.  444.  The  Rgrures  are  Iwrrowed  in  part  from  Ber- 
tilloo.  The  death-rates  are  calealatcd  from  the  retuniH  of  the  yenrs  1HOO-I9it.%  ex- 
cept thow  retaliog  to  France,  which  are  of  the  years  1t^7-18(KI,  and  tboeo  for  Swodeu 
of  th«  yeoTn  lft<U-187a 

From  Supplcnieut  to  Thirty  fifth  Report  of  the  RegUtrar-Gteneral,  p.  xxvL 
Vol.,  n— 21 
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ifl  an  Avorag^i  of  high  and  low  d<>4tl>-rateB.  An  a  rul^,  liigh  rate»  of 
tulity  jir^vAil  in  c itips,  low  rntp»  in  t-lic  rountry.  Th*?  tuhlo  *  on  prpc»!Miin>j 
pa^o  fifiowa  tlio  extent  of  llio  vanntJoii  of  mortalUy  in  certniii  typical  tUvi- 
bWs  of  Knglaiid  ftiid  Wales  during  the  period  ISOI-ISJO, 

111  fiftoc*(i  groat  '*  town  dlnlrictti"  (Mntn'Ktrsti^r,  SaUtird,  Bradford,  Dtr* 
mingbam,  J^hcfllt'ld,  Leocls,  Ncwrafitlr'Upon-Tyno,  Mimstor,  Krieestor, 
Out^'ttluirid,  ^^^to],  Hull,  Kxctt-r,  Wurc-cjiti^r,  jijid  Shrt-wsthury )  tin?  iiver* 
ago  HTimial  ratt*  oC  mortality  during  ton  yoars  (lS*jl-18tt))  was  as  high  aJi 
TJAH  per  I»tU)(J  for  tnult^s,  HoAH  for  females. 

Thus  we  see  that  th«  dratti-rnto  rangra  from  17  per  l,0<Kt  in  tUa 
hadhliy  diHtrict*  to  U7  |>er  1,000  in  Liverpool.  The  controlliop  npfriey, 
to  which  these  grrat  flifftjrcnrca  of  mortality  aro  chirtty  due-,  h  Ihr;  degren 
of  concentration  of  tho  population.  Accordiiifr  to  Dr.  Wm,  F''arr'  tho 
mortality  of  diatnctw  iuprcnara  with  tlir  density  fif  thrif  papulatifins ; 
not,  howfver,  in  tlie  direct  proportiitn  of  thoir  deiiHitleR,  but  aM  the  M.xth 
rrmt  of  thnir  dori*itir5i,  Tho  luiiformity  and  rtfcurnc^y  of  thin  law  ar« 
Vf^ry  reinarkabl*.  Having  calculated  llie  death-rates  of  seven  groujis  of 
distrirt*  from  tho  drnsitics  (population  to  a  «fpiarf*  mtle)  of  thoso  groups, 
Dr*  Farr  found  tlio  dtMinoed  dtatlt-rato»  to  appraxiinatc  very  t^oscly  tho 
observod  actual  dcatb^ratos  of  tb^  ^miip*  of  di«tnct«*  The  <mlculated 
detith-ratcs  beinjf  18.00,  VXlij,  20.87,  *2oJr2,  '^8.08,  37.70,  3^74;  iho  cor- 
r.?sponding  observed  rttea  vmre  1(5,75,  VXIG,  ^IM,  34.00»  "J8.08,  32.40, 

We  havn  »ecn  to  ivhot  f  xtent  the  mortality  at  all  agt;«  is  innuenred  by 
donsity  of  population.  The  ill  effect*  produced  by  undue  conc<;ntnition 
of  inhabitanta  are  much  grnatcsr  in  the  early  yuars  of  life  than  in  subfto- 
qiH'nt  Hgf's.  Tnfynts  and  young  childrt*n  are  far  more  isensittvc  tbnn 
adults  to  this  insanitary  agency,  as  the  following  figures,*  relating  to 
seven  groups  of  English  districts,  show  : 


Persons  to  a  square  mile. 
Death-rate  at  all  ages . . . 
Death-rate  under  five  , . , 


IGG 
16.94 

37.80 


180 
19.18 
47.53 


370 
;il.90 
G3.0G 


171814499 
^4.8128. 02 
82.10  95.04 


12,357 

32.92 

111.90 


65,823 

38.67 

139.52 


The  figures  in  the  last  column  of  this  table  relate  to  Liverpool  district. 
Comparing  these  figures  to  those  for  the  healthy  districts,  it  is  found  that, 
while  the  death-rate  at  all  ages  is  increased  128.3  percent.,  the  death-rate 
under  five  is  increased  2G9.1  per  cent  To  every  100  deaths  at  all  ages, 
and  to  every  100  deaths  under  five,  in  the  healthy  districts,  there  are  re- 
spectively in  Liverpool  228  deaths  at  all  ages  and  369  deaths  under  five. 


'  From  the  Supplement  to  the  Thlrty-flfth  Beport  of  the  RegistBar-Oeneral,  p.  cbc. 

^  Appendix  to  the  Fifth  Report  of  the  RegiBtrar-Geoeral,  pp.  430-434.  Ali<o  Sn^ 
plement  to  the  Thirty- fifth  R<>port.  p.  xxiii 

^  Extracte't  from  Ta  le  40.  Supplement  to  Thirty-Bfth  Baport  of  the  Regiafcrar* 
General,  p.  clix. 
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It  is  thufi  made  plainly  evident  that  the  evil  effects  of  overcrowding  are 
chiefly  felt  in  infancy. 

Excessive  density  of  popidation  is  a  complex  condition,  implying  a 
combination  of  many  separate  and  distinguishable  morbific  ag-cncies.  The 
part  played  by  each  of  these  is  capable  of  more  or  leas  accurate  analysis 
and  statement  by  means  of  vital  statistics  relating  to  the  hygionin,  social, 
and  financial  conditions  prevailing  in  different  communities.  The  methods 
and  results  of  such  investigations  cannot  here  be  set  forth.  We  must 
content  ourselves  with  the  statement  that  overpopulation  implies  not  only 
the  prevalence  of  filthy  surroundings,  resulting  from  the  difficulties  of 
ventilation,  of  drainage  and  sewerage,  caused  by  the  too  great  proximity 
of  raan  to  man;  it  implies  also  the  poverty  of  the  overcrowded  inhab- 
itants, together  with  all  the  unti-hygienic  conditions  which,  as  causes  or 
effects,  accompany  poverty,  namely,  privations  of  all  sorts,  intemperance, 
vice,  ignorance. 

Such  being  the  agencies  which,  when  combined,  find  their  statistical 
expression  ami  measure  in  "density  of  population,"  it  would  be  a  mistake 
to  suppose  that  the  rrlation  of  mortality  to  density,  according  to  the 
ratio  demonstrated  by  Dr.  Farr,  was  an  inexorable  law,  incapable  of  miti- 
|ration  by  stationary  measures.  The  mere  fact  that  the  death-rate  of  Eng- 
land remains  stationary,  in  spite  of  the  constantly  increasing  concentra- 
tion of  the  i>o]>ulation,  is,  as  Dr.  Farr  points  out,  a  proof  of  the  efficacy 
of  sanitation,  as  carried  out  in  that  country. 

An  important  precaution,  which  must  always  be  borne  in  mind  when 
the  death-rates  of  different  localities  or  communities  are  compared,  con- 
ists  in  ascertaining  whether  their  populations  are  sufficiently  similar  in 
Age-distribution  to  admit  of  comparison.  The  mortality  rates  at  all  ages  of 
rich  and  poor  urban  districts  are  often  placed  in  opposition  to  each  other 
without  allowance  being  made  for  differences  of  age-distribution,  which 
deprive  the  contrasts  observed  of  alt  significance.  Districts  inhabited  by 
the  wealthy  clas.ses  always  contain  a  great  excels  of  adults,  of  the  ages  in 
which  low  or  moderate  rates  of  mortality  prevail.  Infants  and  young 
children  are  comparatively  few  in  number,  partly  because  the  birth-rate 
among  the  wealthy  classes  is  not  so  high  as  among  the  poor,  hut  chiefly 
because  the  families  of  the  wealthy  comprise  large  numbers  of  strong  and 
able-bodied  servants  who  are  childless,  or,  if  not  childless,  have  children 
residing  elsewhere.  In  the  districts  inhabited  by  the  poor,  on  tho  other 
hand,  where  the  birth-rate  is  high,  and  no  servantH  are  kept  by  the  heads 
of  families,  there  is  a  great  proportion  of  infants  and  young  children. 
The  great  mortality  among  these  raises  the  death-rate  of  the  population 
to  which  they  belong.  Tlie  only  proper  way  of  comparing,  as  regards 
mortality,  groups  of  inhabitants  so  differently  constituted,  is  to  compare 
their  respective  death-rates  at  different  ages  of  life, 

IttJlHence  of  marria^fc. — Statistics  hax'o  been  adduced  to  show  that  tho 
mortality  of  unmarried  life  is  greater  than  that  of  married  life.  Dr.  Ber- 
tillon's  tables,  made  up  from  the  returns  of  France  from  185G  to  18G5, 
show  that  the  death-rates  of  married  adults  are  considerably  tower  than 
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those  of  thfl  unmarriiTtl,  t!it5  (k*ath-rntcs  of  the  widowt'd  bcmg  the  Iijg'lujjit 
ofalL  The  following  nxtrart  from  hm  figuroji,'  nhowin^j  d<'ath-rato8  per 
1,000  living  of  each  bdx  in  rttch  of  th*3  thr*je  conditioiift  of  life,  will  MufRco 
to  illustrate  the  oxtont  of  tho  di^firen^iea  found  io  oxiAt: 


Aoxa 

MAtE«. 

Femaleml 

aio^e. 

MfhRilKL 

Widowed, 

Single. 

Married, 

Widowed. 

S0-2S  ... 

13,88 

BM 

4»,ti0 

8.32 

9M 

1S.31 

25-30  . . . 

10J7 

6,1*4 

21.84 

0.03 

»M 

^I.CiS 

30-35  , . . 

iLai 

CM 

19.17 

9.87 

9,3C 

16,90 

35-40  ... 

13.15 

7M 

17.50 

10.87 

0.:J0 

15,03 

40-^^  . . . 

1M2 

0.55 

lvS.fi9 

13,58 

10J4 

13.73 

45-50  , . , 

19.00 

11.47 

23/^0 

15.71 

ICCD 

13.30 

50-5$  ... 

2d.80 

15.01 

2«,K0 

mo: 

14.11 

15.;i0 

65-^0  . . . 

32.10 

2i.rju 

34.17 

»S.90 

19,rj 

24,47 

60^5  , . , 

45.02 

3a.oo 

47.^0 

40,52 

30,75 

37.0? 

05-70  . , , 

68.60 

44.80 

03.97 

58.30 

43,30 

fi3.50 

Tho  death^rati?  of  the  married  ia  manifeatlvthe  lowest.  The  inferoDc« 
Uiat  mnrriod  Hfo  ia  corrcnponding^ly  more  SHlubrious  than  unmarried  lifft, 
and  is  a  oauao  of  longmHly,  (^an,  hnwevcr,  hardly  ho  rniiBJdered  ftd  justi- 
liod,  unloBS  it  ia  proved  that  the  olaaaAii  whoso  di^ath-ratcii  ar**  comparrd 
oomprifte  itidividuala  originally  nt]Ual]y  healthy.  A  very  pUuBihl<>  flxpla- 
nation  of  the  diffprenc^i  obsorvi-d  in  lho  rat«^»  of  mortality  of  Toarrii'd 
and  uniTmrried  ]>(  rsons  \itiA  Uct^u  fi»iiiiid  in  tlio  infc*iiti?',*tiit>k*  faot  that  it  is, 
as  a  rule,  tho  strong  men  and  women  who  undertake  matrimony  and  suc- 
ceed in  securing  partners. 

Influence  of  occupation, — The  health  of  individuals  engaged  in  dif- 
ferent occupations  has  nowhere  been  so  fully  and  so  elaborately  investi- 
gated as  in  England  of  late  years,  under  the  direction  of  Dr.  Farr.  The 
last  supplement  to  tho  reports  of  the  registrar-general  contains  an  im- 
mense amount  and  variety  of  tabulated  statistical  information  bearing 
upon  this  important  and  interesting  subject.  The  following  extracts  from 
Dr.  Farr*s  remarks'  will  suffice  to  give  the  reader  an  idea  of  the  methods 
used  in  the  inquiry,  and  of  the  results  obtained.  For  more  exact  and  de- 
tailed information,  ho  must  be  referred  to  the  statistical  tables  themselves. 

'*  The  mean  age  at  death  of  people  in  different  buainttwea  often  famlahea  vary  er- 
roneous indicatioDH,  as  it  is  affected  oa  much  by  the  ages  at  wfaioh  people  enter  and 
leave,  and  by  the  increase  or  decreaj»e  of  employment,  as  by  the  salabrity  or  inaala- 
brity  of  any  particatar  profeuion.  The  only  way  in  which  the  mortality  and  the  da- 
ratipn  of  life  of  miners,  tailors,  farmers,  laborers,  or  any  other  class  of  men  can  be 
accurately  determined^  is  to  determine  the  ratio  of  deatbh  at  each  age  to  the  living 


'See  article  "Marioge/'   Diotionnaire  Encyclopddiqne  dea  soienoes    m^dicalei, 
Paris ;  also,  M.  Block :   Loc.  cit.,  p.  440. 

•  Supplement  to  the  Thirty-fifth  Report  of  the  ItcgiKtnu'Oim«r«],  pp.  lii-lviii. 
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doriitg  n  certain  timei — ia  fact,  to  npply  the  same  method  to  each  clau  as  fa  appl-ied  to 
deieraviiie  the  mortally  mod  the  mean  lifetime  of  alt  oloMes  in  a  town,  in  a  district^  or 
ta  the  whole  kingdom. 

*'  The  materials  for  rach  on  inqmry,  extending  over  all  the  rccosfnized  trades  of  (he 
men  of  Elngland,  were  in  part  sappliodtou  years  ago  in  the  Supplement  to  the  Ile(?ifttr.ix- 
General's  Tn  enty-fifth  Annual  Report ;  and  it  hae  novr  been  doomed  ri^bt  to  publish  as 
a  sequel  the  deaths  in  1H71  in  the  same  olnsees,  at  ten  different  a^cs,  in  Eng'land  and 
Wales,  in  each  of  its  divisions,  and  iu  eighty  town  districts. 

"  By  adding  tbeseiresolts  of  1871  to  those  for  the  two  years  1800  and  ISGl.  a  Urge 
bftrii  of  facta  is  obtained,  and  uofficicnt  to  enable  us  to  do:ermiao  t.be  relative  mortality 
of  men  of  various  a^ea  in  all  the  leading*,  numerous,  and  well-defined  profeosioi^  The 
clerical  work  in  ihu  reduction  of  the^e  census  and  rogislrntion  tables  is  ven*  great,  and 
nothing  analoeous  to  it  has  yet  been  undertaken  in  any  other  country.  The  results 
fnUy  jnstif  J  the  expenditure  in  the  collection  and  analysis  of  the  facts,  which  arc  now 
subuitted  to  the  hygienio  f^tudeut.  They  will  repay  his  L'areful  study  of  the  mortality 
in  its  relatiooa  to  the  circ  urns  tone  ea  of  every  oocupacion. 

*'  I  can  onlj  call  attention  here  to  some  of  the  more  remarkable  rcsuks. 

**The  numerous,  usefnl,  and,  as  a  body,  rcspeotablc  men.  who  supply  the  commu- 
nitj  with  drinks,  food,  and  ent<;rtainment  in  inns  are  shown  to  suller  more  from  fatal 
itttffaaprt  than  the  members  of  almost  any  other  known  olasa.  They  mi^ht  themselves 
iutitiite  a  strict  inquiry  into  its  causes.  But  there  can  be  little  doubt  that  the  deaths 
will  be  found  to  be  duo  to  dcllriuru  tremens  oiid  tlie  many  diseases  induced  or  aggra- 
Toted  by  excessive  drinking.  It  seems  to  be  well  established  that  drinking  small 
doses  of  alcoholic  liquoni,  not  only  spirits,  the  most  fatal  of  all  the  poisons,  but  wine 
aad  beer  at  frequent  intervals,  without  food,  ia  invariably  prejudicial.  When  this  is 
carried  tm  from  morning  till  late  hours  in  the  night,  few  stomachs — tew  brains — uazi 
■tAnd  it.  The  bahit  of  indulgence  is  n  slow  suicide.  The  many  deaths  of  publicans 
appear  to  prove  this.  Other  trades  indulge  in  the  publican's  practice  lo  sumo  extent, 
and  to  that  extent  share  the  same  fate.  The  dangerous  trades  are  made  doubly  doA* 
gerous  by  exccasen. 

"  The  clergy  of  the  Established  Church,  Protestant  ministers,  Catholic  priests,  and 
barristers,  nU  expurienco  low  rates  of  mortality  from  ages  20  to  45.  The  clergy  lead  a 
comfortable,  temperate,  domestic,  moral  Ufe«  in  healthy  iHirsonoges.  and  their  lives 
oxe  good  in  the  uuoranoe  SGoae.  The  yoong  curate,  compared  with  the  young  doctor, 
ha«  less  cares. 

^*  The  mortality  of  Catholic  priests  after  the  age  of  55  is  high  ;  perhaps  the  effects 
of  celibacy  are  then  felt. 

'*  Bolioitors  experience  the  fall  average  mortality  after  the  age  of  Sr*;  the  legal 
work  is  hard. 

'^  Physicians  and  surgeons,  from  youth  up  to  the  age  of  45,  experience  a  mortality 
much  above  the  average ;  after  that  age  they  do  ^ot  approach  the  priesthood  in 
health,  but  differ  little  from  the  average.  Many  young  jiractitionera  hnve  hard 
straggles  to  encounter.  They  are  in  contact  with  the  sick,  are  exposed  to  zymotic  dis- 
ease, and  their  rest  iadiatarbcd.  In  states  of  depression,  deadly  poisonfi  are  nt  hand. 
There  ia  on  excess  of  practiuoners  in  cities.  Country  practitioners  have  to  vimt  their 
IMitienta  in  all  weathers,  at  all  hours.  The  causes  from  which  the  medical  men  suffer 
demand  careful  »ttudy. 

**  Chemists  and  druggists  are  yonnger  than  medical  men,  because  pharmacy  la  ■ 
separate  busineu.  and  is  of  more  recent  growth.  Their  mortality,  like  that  of  medical 
men,  iahigh,  and  above  the  average,  especially  in  the  younger  agt-s.  Manufacturers 
of  cbemicals,  dyes,  and  colora  also  experience  a  mortality  abtive  the  average. 

•■•Commercial  clerks  experience  an  exceptionally  high  rate  of  mortality.  The  rooms 
in  which  they  work  are  generally  close  and  ill  ventilated.  They  often  stoop  at  their 
They  require  Sir  John  Lubbock's  holidays. 
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**  The  railwaj  ncrrioc,  taken  oollectiTely,  experienoa  ft  high  rate  of  mortalitj,  aome- 
what  higher  than  medical  men  at  advanced  Ofifes. 

tx  Coochracn  (not  domcntio  Borvonbtj  and  oabmon  expnrience  nearly  the  same  high 
mortality  aH  the  railway  Herrice,  from  the  age  of  2U  to  U5 ;  after  35  the  mortality  i»  in 
Rtill  greater  oxcchh  ;  the  cautiuH  are  j>robably  drink,  ex|>oBure  to  the  weather  and  violeat 
deaths.  The  mortality  of  hounckocpem  and  grooms,  is,  without  hard  exercise,  nearly 
OS  high  at  the  agCH  of  25  and  upwards,  as  the  majority  of  coachmen. 

^'  Vctorinury  HurgtiouH  and  farriers  of  the  tufe  of  25  and  upwards  experience  ft  Teiy 
high  rate  of  mortality  ;  higher  than  phyHicians  and  surgcous. 

*'  Uamckcepcn  nffer  an  example  of  the  healthiness  of  outdoor  life ;  tbeir  mortftUty 
is  very  low.  Tlie  exercise  of  genuine  s|iort  is  no  doubt  as  salutary  tu  the  amateur 
siwrtsmuii  nt*  it  is  to  the  jirofussional  dcsccudout  of  the  hunters  of  old. 

'  *■'  PubliHhcni  and  bookscUcm  fare  well  in  life  and  health ;  tliey  arc  generally  masteto, 
in  bett<!i*  circuiiiKtanccH  than  their  confederates,  l)ookbinden  and  printers,  including 
moAtfra  and  men.  who  often  work  in  badly  ventilated  rooms,  and  die  at  ft  rate  of  mor- 
tality exceeding  the  average. 

''  Tool,  file-,  and  sawmakvrs  have  among  them  the  grinders,  who  suffer  so  much  from 
itliarp  pariiclcH  of  stonu  and  slci;!  inhuled  into  their  lungs  ;  their  mortality  is  still  high, 
and  ut  tlie  ages  :t2-15  in  txcohivi.'lj"  higli. 

'*  CoachiiKikoni  of  nil  brancheii  v.-orkin;*  in  wnotl,  imn,  hinding.  and  paint,  up  to  the 
ago  of  -M,  cxiNTicncu  a  K>w  rate  of  mortality ;  afterwards  ttiu  mortality  cxceedfl  the 
avora;:c.     They  liv<j  in  towns. 

"Wheelwrights,  working  chiefly  in  wood,  and  scattered  all  over  the  kingdom,  are 
healthy;  their  mortality  in  low  ut  all  ngcs. 

*'  To  cariM^ntoni,  j<iiiterH.  H:twyi'rH,  and  workers  in  womi  generally  the  same  observa- 
tion may  Ire  extended  ;  tbfir  niort:dity  is  low  ;  their  occupation  is  healthy. 

*'  The  mortality  of  the  blackHUiitliH,  alno  i*«atti»red  over  the  countiy,  and  working  in 
heat  niid  iron,  is  higher  than  that  of  th<t  wheelwright  and  ear|>entcr. 

**  The  carver  and  gilder  Kiifr^rs  less  than  he  did.  Uut  l>oth  he  and  the  jdumlwr  and 
glazit'r  n>quire  further  pruti action  aguinsi  the  incUdliu  poisons.  The  mortality  is  high 
uiiioiig  thttm  from  age  ^15  ;  hut  at  the-  a;;u  uf  -irt-oo  It  approaches  50  per  cunt,  higher; 
ut  55-05  it  is  near  the  ordinary  mortiility  of  men. 

"  The  wool,  Hilk,  e(»tton  manufurturing  [tupnlation  no  longer  experience  on  cxcejr- 
tionally  lii;;h  niorlali:y.  Lord  Sliaftfslriry  and  his  enlight«.'ntNl  colleagues  must  Ite 
gmtifiiHl,  if  not  entirely  HatiHtied.  witli  the  HUceeiM  that  has  crowned  their  lifedong 
labors.  And  itiHurrditablit  to  the  mill-uwnerH  tofind  the  men  and  boysiu  their  employ 
HufTvriiig  less  than  many  othi-r  peophi  in  towns. 

"  'J'liu  peoplu  working  in  w(k>1  are  the  healthiest ;  nt  all  the  young  ages  their  mor- 
tality iK  ttu*  low4;st ;  nt  '15  and  upwards  the  cotton-workers  suffer  much  more  than  the 
workers  in  wool  and  silk. 

*'Tlie  nicret-rt  and  dra|H>rs -are  not  fo  healthy  a  class  an  could  bedesiTed;  their 
mftrt'dity  ix  above  the  avi-rage  ;  OKpfMiially  is  this  the  case  from  25  to  45.  Perhaps  much 
of  their  iudiMir  work  is  l»:tt<!r  suftvil  to  women  than  to  young  men. 

"  The  hairdresKuns  barl>crs,  and  wif:makeris  the  English  Figaros.  living  chiefly  in 
cities,  cxiH'ricnue,  according  tu  these  returns,  high  rates  of  mortiJity  at  oil  oges;  and 
so  do  butters. 

*'  Shoemakers  at  all  ages,  except  20-25  ani  at  advanced  ages,  experience  a  rate  of 
mortality  below  the  average. 

"  Tftii'w*  in  the  oontnury,  die  ot  rates  much  above  the  average.     For  tbeir  health, 
'Jesses  oounting  more  than  SOU, (KM)  men,  much  remains  to 

f  Utile  above  the  average,  and  that  U  chiefly 

noe  a  low  rate  of  mortolity. 

o  manufacturers  suffer  very  mucfa  at  all  the 
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^H^VHDO^cr  ft^cff;  indicaHn?  dearlj  enonj^h  howprcjadiciol  ftmoVing'  ia  to  yonn^  men. 
^'riwy  prvsent  a  Rtmnif  contrast  at  the  oorrGflpondiupr  ag«s  to  tanners  and  curricn, 

wiu>  ftre  hetilthy  ap  to  45,  ami  then  thow  nigns  of  ftuflferio^. 
^H^  *  *  The  earihen  ./are  nuuiufacture  is  ou«  of  the  uubeiiltbiest  trades  in  the  conntiy. 
^^BAt  the  a^e  of  joining  it  is  luw;  bnt  the  mortality  after  thu  a^ge  of  33  appruoishes 
^^Bdooble  the  arcr^^  ;  it  is  exceaatreiy  high ;  it  exccedn  the  mortality  of  publicona. 
^^V^'WliAiOHi  be  done  to  Bare  the  men  dying  ao  fast  in  the  potteries,  and  cugog^i-d  in  one 
^^  of  oor  aaovt  osefnl  manaftutares  ? 

*^  Among  the  g^oM  monnCootnrcTB  the  mortality  is  higber  at  25-3o  than  amon^  tho 
j  leitlwiiiwin  monafaotaren  ;  bat  it  is  lower  oftorwonls, 

**Tlie  men  engaged   in  copper  inauuf natures  from  20  and  upwards  experience  a 
ty  Komowhat  above  the  average  ;  at  5~>  to  7  J  their  death-rate  is  heavy — muoh 

Tier  than  it  is  amoa^  the  workers  in  brnHa  nnd  in  iron. 

"  The  men  in  the  iron  maDufacturc*s  do  not  die  at  the  average  rates  under  40  ;  after 
I         that  age  the  average  is  exceeded. 
I  *•  Working  in  wood,  on  tho  whole,  is  comparatively  cool  compared  with  working  in 

J iron  ;  the  loss  by  perspiration  is  excessive  anioug  suuh  men  oa  pudulers,  and  tbey  ro* 

^^m  quire  a  great  deal  of  drink,  whicb  should  contain  Utile  or  uo  ulcubul. 
^H         **  Token  in  the  a^;gregate,  the  metal  worker— tie  metallic  plan  in  all  Iliigland  docs 
^B  tint  exper  ence  the  average  rate  of  mortality  utulcr  4.j  ;  after  that  age  the  table  turns 
^V  sgaiust  him  and  his  lasses  grow  heavier  and  heavier  ever>*  year. 

'•  Miners  in  the  aggre^'ate.  cxperitncM  a  heavier  rate  of  mortality,  largely  from  vio- 
lent death,  than  metal  workers ;    and  the  mortality  of  bulb  cluH>«e8  greatly  exceed!! 
that  of  the  agricultural  laborer. 
^^  **  ladependenlly  of  the  inlluence  of  tho  materiid  and  of  the  work  itself  on  health, 

^H  the  plocn  in  which  men  work  cxercLne.^  so  greut  on  innuenco  t'jat  It  bus  to  be  taken 
^"    imo  Bocoant  in  jtid^in^  of  the  salubrity  of  their  occupations. 

*'  Jlan  is  oaturAlly  an  U7>ea  air  oiiimal ;  be  is  made  to  work,  and  the  nky  is  his  native 
^^  eovenng.  So,  after  taking  everything  into  account,  tho  hunter,  tho  fiportsman.  and 
^H  the  bu«b!indiniiii  in  a  cultivated  lan-l  are  at  present  the  hualthiesS  of  all  wurkmen. 
^^    All   would  no  doubt  b^  the  better  if  tho  higher  ports  of  the   bruin   hud  th^ir  due 

shore  of  activity ;  and  this,  though  not  often  the  case  now,  we  may  hope  will  come. 
^H  "The  farmers  and  agricuttumi  laborers  are  at  jiresent  among  tho  healthi<'at  classes 

^H  of  the  popalation,  classified  according  to  occupation.  Tho  youn^  farmer,  fur  some 
^H  reaitou  or  other,  sufTent  a  bibber  mortality  than  the  laborer  ;  but  at  '•.'>  ami  upwards 
^H  the  BritiKh  farmer  enjoys  comforts  whicb  aro  beyond  the  roach  of  the  laborer.  It  is 
^^  probable  th  Lt  in  no  country  the  agricultural  population  is  healthier  ttmn  in  EnglanJ. 
.  ....     The  mortality  of  the  Euglish  fanner  is  uot  nuw  bii^h;   but  it  may  by  core 

^H  be  reduced  to  a  lower  figure.  To  what  is  the  high  mortality  of  the  youug  farmer  of 
J^f  15-2}  due?  Farmers'  sDns  appear  to  be  healthy.  Tho  laborer  experiences  a  higher 
'  znte  of  mortality  than  the  farmer  a(  all.  ages  after  35.^^ 


77ie  cait^es  of  tlenth. — ^The   death-certificates  obtainod  by  means  of 

repstration  should  state  In  every  case,  in  terms  belonging  to  tlie  accepted 
uoinenclatnro,  the  nature  of  the  diseusc  proving  fatal.  These  returns 
haring"  been  collected  by  tho  registrar,  and  purified  by  the  careful  re- 
jection of  such  certiRo^tos  as  fail  for  any  reason  (such,  for  instance,  as 
the  unprofessional  character  of  the  informant)  to  afford  suiBciont  guaran- 
tees of  accuracy,  arc  then  classified  nnd  onnniorati-d.  From  the  inimbers 
so  obtained,  various  kinds  of  ratios  are  calculated,  taking  the  form  either 
of  specla]  death-rates  showing  the  mortality  by  each  disease  or  class  of 
diseases  per  1,000  li\ing,  or  of  percentages  showing  the  num]»er  of  death  a 
by  each  disease  or  class  of  diseases  in  every  100  deaths.     Of  tlieso  two 


^K              TABLE    OF    MORTALITY,    DEEIVED    FROK    THE    ENGLISH    LIFE-TABLK,     ■ 
^^^K                                                                                                           BORN  CUILDUEN   HAY    H 

^^B                                         Ages. 

AtX  A6C8 

0-5 

6-10 

10-16 

15-80 

80^     ^ 

^^^^^b               Dkaths  from  all  causes. 

1,000.000 

263,183 

34,300 

1 

10.256 

17,046  21, 818 '2a705 

^^B              Total  zymotic  DisGAass.  Oiiokb  1. 

175,610 

1 
87,000 

6,555    4.717 

].»4g 

^^B                            ZVMOTIC   DtSEASea.      ORDER  1. 

^^^R                  1 .  Bmall-pox 

C,521 
12.805 
80.021 

4,045 
15.H11 
38.1i)7 
84,300 

U.155 
27,478 

8,831 

11,507 

833 
1  OM) 

244       201 

1271        89 
1,901       403 

464        165 

a"!           6 

2,842(   2.907 

453    ■ 

20    ■ 

388    ■ 

100      " 
3 
2.696 

^a 

215 
620 

^H                     ir»..i.. 

^^H                 8.  Bcarlafcina ,.i 

17,059    8;74:i 

2,425    1,364 

14,424       |{82 

^^1                 4.  Diphtheria    

^^^H                   K    \vni>^^|.i»^>'.».^il^h        ^    ^ 

^^H 

5.401 
S0.:M4 

1.12U 
10,579 

4,036 
427 
882 

1,709 

^^H                  7.  Diorrhrca  and  d/scQtery 

154 
178 

615 

141 
134 
641 

^H                  8.  Cholera 

^^H                         rZVB  COKSTtTUTtONAL   DtSBASBS. 

21,311 
14,106 
114,417 
11,253, 

71 

35 

31 

811 

58 
038 

100 

541          , 

I3,7>t5     H 
33     ■ 

^^H                 11.   Scrofula  aud  tabes 

8.115 

1  inn 

^^H 

4,4«9i    2,180 
0,296     1.3<£I 

3,520 

&.l>74 

^^H                IS.  Hydrooepbalaa. 

362         84 

^^1                                            LOCAL   msCASBS. 

^^H                14.  DUca»es  of  the  bmin 

131.859  1 

76.060  i 

140.58.'»  , 

52,407  1 

14.010  { 

8,063 

8,805 

2.512 

40.005 

2.406 

1,803 

1.275 

1.464     ■ 

1.355     ■ 
],5?7     ■ 
1.137     ■ 

351  ■ 
85     ■ 

219  M 
50     ■ 

^^H                15.  Diseases  of  the  heart  and  dropsy. . 
^^H                16.  Disoases  of  th»  luuga 

1.507|      938 
41,476    2.M97 

1.0051    1.080 
>*ft7     MLVl 

^^H                17.  DiBeaiteii  of  the  Ptomach  and  liver. 
^^1               18.  Diseases  of  the  kidneys 

4,778 

301 

20 

243 

663 

mi       717!       841 
215       1^       2:u 

^^M               10.  Diseases  of  the  KVoerative  organs. 

^^H                30.  Diseases  of  the  joints 

^H                21.  Diseases  of  the  skin 

2 
802 

46 

6 

812 

42 

26 

270 

30 

^^H              32.  Cua.DnrRTn  and  hbtria 

0,021 



•  •  •  • 



244 

1,100     ^ 

^^H                                             VIOLBKT   DEATRa. 

^H                2:1   Snicidc 

3.470 

30.052 

Ki75 

2,669 

14 

04 

150     ■ 
1.6T7     ■ 

^^^H                               ftl        f\t\\t.r   vii^luHt    <1»arha                         ^ 

1,703    1,580 

^^V              2o.  Othkr  CAUflSfl . , . , 

108,363 

50,004    1,113 

648 

606 

023    1 

i 
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SHOWINa   OF  WHAT   DISEASES   AND   AT   WHAT   AGES   1,000,000    LIVE- 
BB  EXPECTED  TO  DIE. 


96-85 


aS,062 


35-41  45-65   5fM» 


65-75 


75-85 


85 


60,078|81,800 112,066 147,005 12S,659|  88,5651 

I        i         i 


,918    7,616,  8,101     9,796,  11,250 


! 
62« 

*^ 

1351 

4 

4,197- 

654 

640; 


1,298 


847 

28 

169 

91! 

2 

8,777 

776 

781 

1,657; 


210 

80 

74 

2l 

8,749! 

1,115 

820 

2,031 


usj 

5; 

68! 

2 

8.822! 

2,162 

805' 

2,713 

I 


AoEa 


Deaths  from  all  cause& 


7,229   1^528  Total  ZYifOTic  DIB.    Ordeb  1. 


53  10 

2  1 

19  6 

47  19 

2  ....I 

3.283  1.28?! 

8,883!  8,561 

6Jj8'  281; 

3,320  2,068 


ORDER  1. 


682    2,290    4,583,    5.998' 

815,      570       642;        611, 

27,18l' 22,404, 10,408   10,445 

36         24         20  18 


5,129 

3fll 

4,294 

12 


8 

'ino 

38 
414. 


znfoTtc  DiflSASEa. 
L  Sm«)l-pox. 
2.  Meoalea. 
^.  ScarlnCiiDa, 

4.  DipbtheruL 

5.  WbooptDg-oough. 

6.  TyphuB. 

7.  Plnrrhcca  and  dysentery. 

8.  Cholera. 

9.  Other  rymotica.     Order  1. 


8.B44> 

8.829' 

4,470 

8,16.>; 

1,072; 

824 

357j 

110, 


2,040 

93i 

6371 

51 


FIVE  CONSTITirriOXAL  DI8BA8EB. 

801  10.  Ccncer. 
811.  Bctofula  and  tabes. 
5212.  Phthisis. 
. . . .  13,  Uydroc^pbaliM, 

i 


5.041  0.3t3 

15.078 

28,108' 

14,074 

6.2.(1  10.041 

17.081 

21,579 

1(»,781 

7,4o2' 13,203 

28,659 

31,213 

18,72(i 

5,032    7,917. 

11,400 

ll,8)r9 

4.019 

1,405  1,982 

2,332, 

3,7H6, 

2,154 

585   750 

657; 

450' 

141 

349   390 

438 

3791 

181 

143   214 

341: 

488i 

812 

2,901    2,516       160 

I         i 


..  I  ... 


391 

8,301, 


564       803        820        402,        131 
3,280    8,354     8,155;     2,572;     1,091 

^    ' :■ I I 


I  LOCAL  DiSEASEa 

2.488 14.  Diacftflefi  of  the  brain. 
I.:t0:f  15.  DiseaseB  of  the  health  dropsy. 
3,510  10.  Diseases  of  the  lunpa. 
503  17.  DiseaHtK  of  the  ptomach&  liver. 
310  18.  Diseases  of  the  kidneys. 
1(S  10.  Diseases  of  the  gen'tive organs. 
15  20.  DiKeuRcs  of  the  joints. 
61  21.  Diseases  of  the  skin. 


22.  CniLDBIRTII   AND  METUIA, 


VIOLENT   DEATHS. 

14  2:}.  Suicide. 
495  24.  Other  violent  deaths. 


f  '  I  I  i  I  ' 

1,G94|  2,550|   8,959     9,249   31,405:  58,0a5!  27,906  25.  Other  CAUSEa 
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methods  of  statement  the  former  is  preferable.  Percentages  are  less  Irust- 
■worthy  indicationa  of  the  degree  to  which  fatal  diseases  prevail  than  dt^ath- 
rales  leased  upon  the  living  population,  because  ihe  former  constitute 
ratios  between  two  factors  of  which  both  are  variable,  namely,  the  mor- 
tality by  a  specified  disease,  and  the  mortality  by  all  causes. 

The  value  of  the  statistical  statements  so  obtained  depends  upon  the 
accuracy  with  whicli  the  nature  of  the  fatal  diseases  is  habitually  diag- 
nosticated and  registered  by  the  members  of  the  medical  profc&sion;  upon 
the  oomploteness  with  which  the  registration  laws  are  executed;  upon 
the  care  and  skill  witii  which  the  necessary  rejoctious  of  unsuitable  cer- 
tificates, the  clussificution,  and  the  muthematicul  operations  are  effected 
by  the  registrar.  All  these  steps  in  the  elaboration  of  the  statistics  being 
supposed  to  bo  successfully  performed,  tlie  results  must  then  be  correctly 
interi)retcd,  in  order  that  their  signifiuanco  may  be  elucidated. 

In  no  country  arc  the  causes  of  death  so  accurately,  so  completely, 
and  so  uniformly  registered  as  in  Knghind,  and  nowhere  are  the  vital 
statistics  relating  to  this  subject  so  elaborately  developed  as  in  the  ad- 
mirable records  of  the  registrar-general.  We  shall  again  have  recourse 
to  this  source  for  illustrations  of  the  statistical  results  afforded  by  re- 
gistration of  the  cause  of  death.  The  table  of  mortality  '  (pp.  'V-iS,  320), 
derived  from  t)ic  English  life-table,  shows  of  what  diseases,  and  at  what 
ages^  a  million  live-born  children  may  be  expected  to  die. 

From  the  returns  relating  to  the  causes  of  death  in  England  and  Wales 
for  the  twenty  yeara  1851-1870,  used  in  eomi>iimtion  with  the  figures  of 
the  English  life-table,  and  tabulated  in  the  last  supplement  to  the  Regis- 
trar-GeneraKs  Reports,  Dr.  Karr  has  drawn  up  a  description  of  the  "  March 
of  aTi  English  Generation  through  Life,^*  in  which  ho  follows  s  million 
people  through  the  whole  of  their  ages,  arid  points  out  the  casualties 
under  which  past  experience  shows  that  they  are  likely  to  succnmb.  So 
much  valuable  information,  drawn  from  the  most  trustworthy  collections 
of  vital  statistics  in  the  world,  is  condensed  in  this  graphic  account  of  the 
diseases  which  prove  fatal  at  different  periods  of  life,  that  wo  cannot  re- 
sist the  temptation  to  reproduce  it  here  iu  the  words  of  its  distinguished 
author. 

"  Mttrch  oy  an  JH/tfflish   Generation  throitffh  Lift} 

**  As9  0-1.— The  firat  thing  to  obwrve  Ja  thatt>ie  fatality chfldren  encouuter  is  pri- 
marily due  to  the  chauges  iu  tboinnt'lviM,  Than  1,000.0,)0  children  jast  bom  are  aliw, 
but  Bome  of  them  have  been  bom  premature!}  ;  thej  are  feeble  ;  they  are  unflniBhed  ; 
the  inolecules  and  fibres  of  brain,  muKcle.  boue.  ar«  looMily  strung^  together ;  the  heart 
and  tdood.  on  which  lift;  depends,  have  nndorgouc  a  complete  revolutiou  ;  the  lungs  are 
only  jnst  called  into  play.     The  baby  Ih  helpless ;  for  his  food  and  all  hifl  wonts  ho  de* 


'  From  the  Snpplomeot  to  the  Thirty-fifth  Report  of  the  Registrar  General,  Tabt« 
7,  p.  xciv.  In  thi>»  table  vwtri'U  or  pneri>er.d  (ever,  is  Toraoved  from  the  aymoUc  Uis- 
eaftes.  and  returned  in  oonjiuiction  with  nhildbirth. 

'  From  the  Su|iplenieut  to  the  Thirty -fifth  Beport  of  the  Uegistrar-Generml, 
p.  xxviiL  et  aeq. 
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cm  oiben.  It  is  not  Rnrpmiog  then  tliat  a  certwn  nnmber  of  infanta  should  die; 
but  in  Bnglaad  the  octnol  deathit  in  the  first  jeax  of  life  are  149.493,  induding  prematare 
fcirtlis,  deaths  by  debility  and  atrophy ;  di&eades  of  the  nerroiu  Kystem  30,(KJ7.  and  of 
IfaB  respiratozT  organs,  31,&03.  Tu  convtiLBioQB,  diarrhceo,  pncamooia,  bronchitis, 
chfafiy  dieir  deaths  are  ascribed;  little  is  positively  known;  and  this  implies  little 
mors  than  that  Lhe  brain  and  spinal  marruvr,  ner^'es,  moscles,  Iun{>;8,  and  bowela  fail 
U>  execute  their  functions  with  the  exact  rhythm  of  Ufa  The  first  two  aro  said  by 
pathologists  to  be  often  rather  symptoms  of  diseases  than  diseases  in  themselves.  The 
total  dying  by  miasmatia  diseases  is  Ol,3Qj  ;  bat  it  is  quite  possiblo  that  several  of  the 
nhlMrrn  dying  of  oooTuhdona  die  in  the  curly  stages  of  some  unrevealed  Jcyn\otio  dis- 
ease, whose  qrmptoms  have  not  hud  time  for  development  .  .  .  Many  of  tho 
cases  of  pneumonia  may  also  in  like  manner  be  whooptng-eoughs  and  other  latent 
symotic  diseases  In  t'jQ  BO(x>ud  year  of  life  pneumonia,  bronchitis,  and  couvnlsiona 
atn  ctxU  the  preraloDt^  and  mait  fatal  diseases ;  many  also  die  then  of  mr«Mlcs,  whoop- 
iag-cougb.  •corlattno,  and  diarrhoea.  Scarlet  fcTcr  oHscrts  its  sapremacy  in  the  seound, 
third,  fourth,  and  fifth  years  of  ag^  W hooping- cou^h  ia  at  its  maximum  in  the  first 
year,  measles  In  tho  second,  scnrUtlna  in  the  third  and  fourth  years.  Thus  these  dis- 
eases Cike  up  their  attacks  on  Life  in  succession,  and  follow  it  onwards. 

"  Tbc  deathii  from  all  causes  under  the  age  of  five  years  are  3G;j,183.  The  number 
ascribed  to  infanticide  is  very  few;  but  the  deaths  by  suflfooation  (overlaying,  etc.), 
are  more  numerouff ;  an  1  so  are  the  deaths  directly  referred  to  the  '  want  of  hreast- 
mlZk.*  The  total  deaths  tiy  bums,  injuries,  drowning,  and  all  other  lands  of  violence, 
are  o,l*^< 

**  By  a  phyraological  law  51  l,74o  boys  ore  bom  in  England  to  488.3>'m  girls ;  and  by 
another  law  141,3^7  boys  and  121.795  girlsdio  in  the  first  five  years  of  life  ;  so  that  at 
the  end  of  five  years,  the  original  disparity  in  the  numbers  of  tho  two  sexes  li  so  much 
r:?duccd  that  at  the  ngo  of  five  years  the  boj-s  only  slightly  exceed  the  g'irls  in  number. 
The  greater  mortality  of  boya  is  due  to  difference  of  organization,  for  the  external  con* 
ditions  are  substantially  the  same  in  which  boys  and  girls  are  placed. 

*'  Great  as  is  the  infiuenco  of  organization  itself,  the  diff crouces  of  external  dreum- 
■trinfffs  and  sanitary  condition  exercise  a  Tciy  real  influence  on  life,  disease,  and  death 
iu  childhcx>d. 

"  Thus,  even  in  the  Healthy  Districts  of  the  country,  out  of  1,000,0:;0  bom,  17.1.410 
children  die  in  the  first  five  years  of  life;  but  in  Liverpool  District,  which  serves  to 
reprejtent  the  most  unfavornlde  sanitary  conditions,  out  of  the  itame  numl>er  lx)m 
400,!t70,  nearly  half  the  number  born,  die  in  the  five  years  following  their  birth.  This 
is  3tfl,000  in  excess  of  the  deaths  in  the  healthy  distrtots. 

**Aff^  5-10. — Onr  young  travellers  now  enter  m  their*(>f/j  f//vtr  of  life.  They  have 
left  great  numbers  on  the  way  ;  and  nearly  tivery  one  of  tho  7*)(I.HIH  sarrivars  has 
been  attacked  by  one  disease  or  another,  some  by  several  diseases  in  sucvestimu.  'I'hf  re 
is  one  fact  in  their  favor;  the  majority  of  thu  zyinutio  diseases  rarely  recur.  E.ich 
reodert  the  body  insusceptible  of  injury  fro.n  diseases  of  its  own  kind,  though  not 
from  other  diseases.  3Iedicino  is  still  without  any  accurate  dctormlnutiou  uf  the  uuni- 
bem  attacked  to  every  death,  but  it  is  evident  from  tho  deaths  that  coroo  huadreds  of 
thousands  of  the  survivors  have  harl  wlnNiping-cough,  measles,  scarlet  fever.  Taking 
advantage  of  tho  non-rocnrrent  law,  Jonner,  by  his  immortal  discovery.  sulMtituted 
small-pox  modified  and  mild  for  natural  smoll-pox  ;  and  it  is  probnljlu  that  the  greater 
part  of  all  the  uhildren  at  the  age  of  five  are  vaccinated  or  have  hud  smull  pox. 

**  So  the  total  deaths  in  tiiu  five  years  following  nre  L4,:)'[|0,  H,74:t  of  them  from 
scarlatina,  the  principal  plague  of  this  age  ;  \,-MA  from  diphtheria,  A.Q^il  from  fever. 
More  than  half  of  the  deaths  in  this  yonng  age  are  from  niinsmatio  disease  ;  in  all, 
19,35ft.     The  brain  and  lung  diseases  levy  al^o  a  certain  tribute. 

"Affe  10-15. — Tint  703,5*)9  Kurrive  and  enter  on  this  age,  which  culminates  in  pu- 
berty, and  GH4,5ti:)  ptk^  through  it  into  the  next  at  the  uge  uf  lo,  for  tU(!  deaths  are 
fewer  than  at  any  other  ago.     They  amount  to  17,04(1,  of  which  l,tfOl  aru  by  scarla- 
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tina,  3,843  b^  fever.  3.52C  by  phibUiif  these  last  two  dUeoiefl  already  standing  am  the 
most  dea<Uy.  In  this  period  the  chaago  in  i^izla  is  H^reaber  than  Ihe  change  iu  boy-*, 
and  rather  more  of  them  die. 

*^Affa  15-20. — Now  the  mortality  iacreasea,  e«peoially  among  womeo,  of  whom 
5,203  die  of  cousampUoa  (phlbifiijf),  aiid  244  u(  cbild-birth,  lor  at  thUoge  afewyouoc 
girls  marry  with  some  risk  to  their  lives.  The  tight  liguturen  tlmt  are  so  often  aod  so 
tmwisely  placed  oroond  the  waist  interfere  with  respiration,  and  may.  with  their  in- 
door life,  favor  the  dovelopmeut  of  phthisis.  The  duuths  uf  uiales  by  consumplton  ar« 
S,811,  by  fever,  l,3Gd;  the  deaths  from  both  diseases  beiag  fewer  than  the  deuths  of 
femaJeafrDm  the  same  oaoaes.  The  Tiolenb  deatlia  of  1,^87  males  a^nst  103  females 
go  a  long  way  towards  redressing  the  inequality. 

*' Melancholy  suicide  appears  now  among  the  cauaea  of  death;  icdoed  14  vnoh 
deaths  appear  before  the  age  of  15,  but  the  nambers  in  this  age  amount  to  A4,  of  whom 
40  are  males,  43  are  females,  insanity  looms  on  the  horlson.  and  there  is  on  cxoeas 
of  fatal  bmiu  affections  over  affections  either  of  the  heart  or  luugn. 

*'  Afje  20-2  ».— At  this  age  large  numbers  marry.  The  deaths  are  28,705,  of  which 
nearly  half,  or  no  less  than  13,780,  are  by  phthisis.  Fever  is  associated  with  it  as  the 
great  prevailing  zymotic  dLsease  ;  the  reign  of  the  other  xymoses  of  the  young  in 
almost  over.  The  brain,  heart,  and  longs  begin  again  to  suffer  and  of  their  diseases 
mote  die.     1,100  women  die  in  child-birth. 

*'  If  it  is  the  age  of  love  it  is  also  the  age  of  war,  of  dangerons  work,  and  of  crime. 
The  violent  deaths,  exclusive  of  suicides,  are  1,077,  without  reckoning  any  death  in 
foi'eign  war. 

*'  Age  25-35, —Of  the  million  G31,045  attain  the  age  of  25.  and  571,903  live  to  the 
age  of  35.  The  period  extends  over  double  the  time  hitherto  handled.  It  is  the 
athletic,  the  poetic  age ;  it  is  the  prime  of  life.  Two  thirds  of  the  women  are  manicd  ; 
and  now,  at  its  close,  is  the  mean  of  the  period  (33-34)  when  hnsbands  liecome  fathers, 
wives  become  moUiera.  the  new  generation  )s  put  forth.  The  deaths  arc  sepnrHtions : 
they  leave  widows  and  fatherless  children  behind.  Of  the  U2,0.'>2  that  die  30..'iU2  are 
men,  31,400  women;  2,902  of  the  men,  and  only  300  of  the  women,  die  by  violence, 
suicide  excepted  ;  but  2,901  women  die  in  child-birth. 

*^' Consumption  is  the  most  fatal  diHea«e  of  the  age;  it  is  the  cause  of  27*134  deaths 
women  suffering  more  than  men  Fever  is  fatal  to  fewer  lives  than  it  was  earlier,  but 
it  is  by  far  the  most  fatal  nf  the  zymotic  diseottes  and  slays  its  4,107. 

**  The  local  diseases  of  luugs,  heart,  and  bmiu  grow  inteuser  in  this  period. 

^*  We  may  look  buck  to  the  fate  of  a  generation  cx|K}eed  to  unfavorable  conilitions, 
such,  for  instance,  as  prevailed  in  the  Liverpool  District.  There,  of  a  milliim  born, 
less  than  half— only  434.497— live  to  the  nge  of  2o  ;  then  74,lo3  die  in  the  tea  years, 
leaving  :HK),344  alive  at  the  age  of  35.  No  less  thou  10.057  die  of  fever.  33^)  uf  suicide. 
4,850  of  other  violent  dcatlia.  The  local  diseases  ore  exceedingly  fatal ;  l,9.'i8  raotherj 
die  in  child-birth. 

*'  In  happier  sanitary  conditions  727,552  live  to  the  nge  of  25.  and  667,040  survive 
the  age  of  35.  Only  3,110  die  of  fever,  390  of  suicide,  and  2.81U  of  other  violent 
deaths. 

"-4^1?  35-45.— The  losses  are  of  60,078  lives;  35.142  men,  83.036  women.  The 
athletic  nge  is  now  over,  but  the  combined  faculties  of  rausoular  and  nervous  energy 
are  at  their  height.  Women  have  borne  more  than  half  their  children,  now  they  bear 
the  r&tt.  It  Is  the  age  of  fathers  and  mothers.  Criminality  declines.  Many  of  the 
Btructurefi  now  give  way.  Phthisis  still  predominates  ;  fever  snatches  still  its  many 
victims,  and  the  brain,  heart,  lungs,  and  bowels  become  more  and  more  the  seats  of 
destmctive  disease  ;  564  persons  commit  snicide  ;  3,2S0  die  violent  deaths;  2.907  of 
them  men  and  373  women  ;  3,510  mothers  die  in  childbirth. 

"  While  the  deaths  by  fever  are  3.777  out  of  571.903  attaining  this  age  in  England. 
14.322  people  die  of  it  In  the  Liverpool  district  out  of  :i00.344.  The  lung  diaeaaes  in 
the  two  sets  of  conditions  are  fatal  to  7,452  and  13,967  Uvea. 
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"  In  the  healthy  difitricta  the  deaths  by  fover  are  2,703,  by  diseases  of  the  lungs, 
5.361. 

^''Agt  45-55.  —This  age  is  the  middle  arch  of  life :  AW  mnao  dft  eammm  tli  tuMtra 
wita.  for  the  milUoo  are  reduced  to  half  a  million  lives  a  few  months  nfter  the  age  of 
45.  They  have  prodaoed  the  auccceding-  generution.  The  age  of  fertiJiiy  la  now 
otmxij  orer  Id  vomcn;  but  a  few  lingfercm  bear  children,  and  iu  ihe  act  100  die.  The 
d«aths  by  all  causes  are  81.800;  by  fever.  11,740;  diurrhrea,  dysentery,  and  cholera, 
1,944;  by  phthisis,  16,408;  by  lunj  diseases,  13.203;  heart  d'seases  and  drop*y, 
10.041  ;  brain  diseases,  U,313  ;  bowel  and  lirer  diHeaseH.  7,917,  The  centres  of  Ufe 
are  sonrces  of  death.  At  this  age.  in  their  wretche<lness,  and  in  tbeir  wonkncss.  TiOU 
men,  2{M  women,  in  all  tiKKJ.  apjieal  rashly  to  the  "arbitrator  of  defpairs,  justduath.** 
2,$iG  men,  478  women,  iu  all  3.354  i)€rbona  die  violent  deaths. 

**  Canoer,  a  formidable  and  dreiid  disease,  that  began  to  be  fatal  before,  now  destroys 
4.583  lives — 1.140  men.  3.413  women. 

**IiiimfavoraV)1e  itanitary  oonditiona,  out  of  a  million  lives  in  Liverpool,  only  275,103 
attain  the  ago  of  45,  an'l  IMl.KOft  die  in  the  following  ten  years  ;  12,504  of  fever,  13,271 
of  pbtbisis,  ;S1,417  of  pulmonary  diseaaes.  420  of  suicide,  and  4,314  of  other  viulen6 
deaths. 

**  Id  the  Healthy  Districts  of  the  oonntry.  000,010  attain  the  age  of  41,  and  71,938 
die  in  the  ten  yean*  folU'wiug  ;  2,30*5  by  fever,  13,745  by  phthii*is,  10.012  by  brain  dis- 
eases, 10,451  by  heart  ilisennes  and  dropsy,  8,SS4  by  pulmonary  diseases,  1,023  by 
anxcide,  and  3.030  by  other  violent  deaths. 

"*lgr^  55  anrf  upitvirtf*.— To  the  age  of  55,  near  the  middle  of  the  possible  lifetime  of 
humanity  iu  its  present  stale.  421,115  ultuiu  ;  and  from  this  point  of  time  it  is  pusaible 
to  look  ahead,  and  di:tcover  the  particular  nx'ks,  foes,  collisions,  tempests  to  be  en- 
ommtored,  to  be  dreaded,  or  to  be  weathered  by  the  fleet  on  its  way  to  the  utmost  butt 
of  existence — '*  the  very  Mmmark  of  its  journey's  end." 

^*  One  thing  to^mark  in.  that  the  rate,  the  de^oo  of  danger,  which  has  hitherto 
Increased  slowly,  now  increases  at  so  much  faster  a  pace  that,  although  the  number  of 
lives  grows  less,  the  number  of  denths  increases  in  every  one  of  the  next  twenty  years, 
and  is  afterwards  sustained  for  tou  years  longer,  until  at  last,  iu  the  diatanoe,  the  liv- 
ing all  fiiuk  into  the  elements  fiom  which  they  come. 

'*  Few  will  die  of  the  non  recurrent  rymotic  diseases  ;  some  20,R03  in  all  will  die  of 
fever,  diarrhcca,  cholera,  rheumatisin.  antl  other  zymotic  diftcoHeK;  cancer  will  carry 
off  almost  as  many  as  phthisis  ;  the  greatest  mortality,  however,  will  be  ezperienncd 
from  diseases  of  the  lungs;  then  will  follow  iu  their  wake  of  destruction  brain  alfec* 
tions,  apoplexies,  paralyses,  heart  and  oitcry  diseases,  often  the  remutu  oanses  of  the 
otber  maladies ;  bowel  and  liver  diseases,  kidney  discos  s ;  many  will  still  die  viulent 
deaths,  as  they  are  leas  able  to  resist  injuries  than  younger  lives ;  gout  and  intem- 
per«nce  wilt  reap  their  later  harvest;  so  will  utortification,  atrophy,  debility,  and  the 
indrmities  of  old  ag«  .  then  c  >mes  the  end. 

"  Of  100  women  living,  of  the  ago  of  55  and  upwards,  it  is  worthy  of  note  that  1 1 
are  spinsters  43  widow.H,  and  40  wives;  of  lUO  men,  0  arc  bachelors.  24  widowers,  07 
hxiabands.     We  now  puss  to  the  particular  decenniads  of  life. 

"Aiff  5o-a5. — The  number  of  malee  and  fematus  snn'ivinsr  becomes  equal  at  the  ago 
of  53  ;  but  at  and  after  55  the  women  exceed  the  men  in  number  as  their  mortality* 
rale  is  lower  even  after  the  nge  of  30.  While  421 ,115  (»f  both  sexes  enter  this  stage  of 
life.  309,020  live  onto  the  next;  112.080  die  ;  only  9.705  of  fever,  dinrrhcoa.  dysentery, 
cbcdera,  rbcumatiara.  and  otber  rymotic  di»easoK  Canrer  kills  5,9!)8  persons.  4.035 
of  these  women;  consumption  10.445  ;  the  diAeo-sen  most  to  be  dretided  and  giiarded 
against,  especiiilly  by  men,  are  affections  of  the  lungs  and  heart,  of  which  2:^, '150  and 
17,081  persona  die;  diseases  of  the  brain  are  fatal  tu  15,078,  of  the  stomach,  intes- 
tines, and  liver  are  fatal  to  11.400,  The  vigor  of  life  i.<t  .<4nmewhnt  subsiding  ;  family 
cares,  perhaps,  accumulate,  ambition  ia  disapjiointed,  and  the  uiiud  sometimes  gives 
way  oigaaioally  ;  the  tendency  to  suicide  is  greatest  at  this  tige,  and  the  greatest  num- 
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b«rof  lirefl,  82G,  come  to  that  melancholj  close  in  thii  p^od.  Bat  3,15.1  ans  killed 
by  violeut  deaths  of  variouB  kinds — 'J,<'>(iU  men,  Hm  women. 

**Aytf  U>'>-75. — 300.Ut!0eoter  tbUage.  aadim,l24  leave  it  alive;  07  yean  U  near  the 
mean  dale  at  wbiuh  tbcir  children  give  birth  to  their  grandchildren,  the  third  genera- 
tion. The  147,005  dying  in  thi»  period  succumb  to  the  Rome  ol.iasefl  of  diseaaea  aa 
were  fatal  in  the  provioua  decenniad  ;  and  etill  muro  succumb  to  Icaions  of  the  braizi, 
and  heart,  and  lunga ;  the  kidneys  give  wny,  but  nre  never  so  fatal  on  affections  of  the 
higher  oigaiM ;  11,250  of  the  deaths  ore  from  fever,  diarrhoea,  cholera,  rfaeuroabism, 
and  other  diaeaaea  of  the  roiojsmutic  order ;  9,780  from  five  coniitituttoaai  diMaaes; 
92,391  from  diseaaeti  of  brain,  heart,  lungn,  and  other  local  orj^ana ;  3,004  from  vto- 
Icnco;  and  thcro  remain  31,403  referable  in  great  part  to  a  new  head  in  the  develop- 
mental class,  olii  Offfi. 

"  The  3  ear  of  ago  73  is  that  in  which  the  greatei«t  nnmberof  mm  die,  which  may 
have  led  the  p6a1miat  to  aay,  the  dayn  of  the  years  of  our  life  are  ihr«e  ncore  and  ten ; 
but  theue  are  **  days  passed  away  ia  thy  wrath,'*  in  violation  of  the  divine  lawn,  and 
therefore  are  not  necessarily  the  limit  of  healthy  existence  when  the  laws  of  lifa  are 
observed. 

*'Aff€  75-So.  — The  numbers  that  enter  this  decenniad  arc  101,124,  and  the  nnmbcm 
that  leave  it  alive  arc  :tS,5'>5.  Mwe  than  half  the  numbers  living  have  l»een  married 
and  ore  widowed.  The  1^'3,550  that  die  of  reoo'^Dixed  dit^asc  at  this  nge  die  chietly 
of  lung,  brain,  heart,  and  other  local  diseases ;  against  such  dougent  they  have  to 
gimrd  thcmBclvoa  The  number  of  such  deaths  Is  Dt..Sl8;  then  Kome  7. 220  persona 
die  of  mioHmatio  diseases,  \'M  of  suiuiUe,  1  ,(iUl  of  violence.  The  oold  weather  is  tbeir 
great  foe.     But  there  remain  58. 0,."*,  dying  chiefly  of  atrophy,  debility,  and  c'id  age. 

*'Age  S5  to  thi  cntl. — The  aS.oO"*  aged  pilgrims  tire  no  louder  what  they  were  ;  their 
strength  is  fading  away  and  they  saocomb  to  pli[>:ht  injurien,  to  cold,  heat,  want,  or 
attacks  which  iu  their  early  yean  would  have  l>oea  shaken  off  ;  only  2,15U  live  to  the 
age  of  95  and  228  to  100 ;  finally,  by  thie  table,  at  the  nge  of  108.  qm  solitary  life  dies. 

'*  Of  what  causes  do  they  all  die  ?  Diseases  grow  again  as  obecore  as  they  were  in 
infancy;  xyraotic  diseaave,  constilntional  diseases  scarcely  apj>e;ir;  tho  diseases  of 
the  lungs  and  brain  are  the  most  oonsptuuous  among  the  local  diseases  ;  509  die  of 
violent  deaths,  including  suioidea.  These  causes  account  for  the  end  of  10,G50,  leav- 
ing 27,90!i  that,  die  chietly  of  o'd  agn — of  what  has  bfien  called  nnturnl  rlnath 

**  Such  and  so  various  are  the  settings  of  forty  million  ci;:ht  hundred  and  fifty- 
etght  chouaond  ooa  hundred  and  eighty-four  years  of  Eugllsh  life." 

In  tlio  United  States  tho  causes  of  doath,  as  cxhibitoil  in  registration 
report:},  liilTur  iu  soino  respects  from  those  rt^corded  in  EuglunJ. 

In  the  first  place,  a  greater  fatality  reigns  among  infants  in  this  coun- 
try, especially  in  our  great  cities,  Avhose  death-rates  are  largely  increased 
by  the  excess  of  infant  mortality.  Tho  following  figures,  relating  to  two 
cities  whose  rates  of  mortality  at  all  ages  are  nearly  identical,  alTord  an 
illustration  of  the  difference  in  tho  rales  prevailing  at  ages  unJcT  and 
over  five  years  in  English  and  American  cities  : 


i 

I 

4 


Aqes. 

BosTox: 
Heans  of  the  Ust 
foor  census  yean. 

Means  of  ten 
years,  196l-ia7a 

Death-rates  under  five , , , , , . 

97.2 
15.2 
24.4 

81.6           J 

Death-rates  over  five .........  t 

15.7        i 

Death-rates  at  all  ages. ,  ^ 

24.3 
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The  excess  of  infant  mortality  in  American  cities  is  chiefly  duo  to 
snmrner  di&rrhtca  (commonly  called  cholera  infaiUum),  and  is  doubtless 
caused  by  the  intense  heat  of  our  summers. 

Another  Important  feature  of  vital  statistics  in  many  parts  of  the  United 
States,  particularly,  however,  in  Xow  England,  Is  the  great  mi»rtaUty 
by  consumption.  Comparing  the  records  obtained  in  Massachusetts,  for 
example,  with  those  of  England,  wo  find  that,  while  the  mean  death-rate 
from  phthisis  in  England  during  25  years  (18dO-iy74)  was  2.58  per  1,000, 
the  rate  for  1875  being  2.22,  in  Massachusetts  the  mean  death-rate  during 
24  years  (1S53-187G)  was  as  high  as  3.C5  per  1,000,  the  rate  for  1875 
being  3.47.' 

The  mortality  caused  by  phthisis  in  Massachusetts  has  been  steadily 
growing  less  year  by  year.  In  1S53  the  death-rate  by  this  disease  stood 
as  high  as  4.27  per  1,000  ;  during  the  ten  yours  1853-16<U  the  decennial 
mean  death-rate  was  3.80  ;  during  the  succeeding  ten  years,  lS05-187f>, 
the  decennial  mean  was  3.40,  and  in  1870  the  death-rate  was  3.15,  Vari- 
ous causes  have  been  assigned  to  explain  the  improvement  of  the  public 
liealth  made  manifest  in  these  figures.  We  cannot  here  discuss  the  cor- 
rii'lness  of  the  explanations  that  have  been  brought  forward,  but  wo  shall 
ba\'c  occasion  to  touch  upon  this  subject  tif  iiiquiry  in  connection  with 
the  influence  exerted  by  iiatiofuUitt/  upon  mortality  in  this  country. 

The  last  peculiarity  of  the  mortality  records  of  the  United  States,  to 
^hich  we  shall  only  allude,  is  the  occasional  prcvftlerice  of  an  epidemic 
disease  which  ia,alniost  unknown  in  Europe,  namely,  yelloio  fever.  For 
information  respecting  the  ravages  occasioned  by  this  very  fatal  disease 
in  certain  sections  of  the  country,  the  reader  must  be  referred  to  the  chap- 
ters of  this  work  which  treat  of  External  and  Inland  Quarantine. 

Ii$fln€iire  of  nationuUttj  upon  morCalitt/. — Wo  now  come  to  a  most 
important  and  interesting  subject  of  inquiry.  The  population  of  tho 
United  States,  being  largely  recruited  by  immigration,  contains  a  great 
proportion  of  foreign-born  inhabitants.  These  aninuuted  in  1870,  accord- 
ing to  the  last  national  census,  to  14.4  per  rent,  iif  iho  aggregate  popula- 
tion of  the  country,  and  consisted  mainly  of  Irish  (4.8  per  cent.),  of  Ger- 
mans (4.4  percent.),  of  English  and  Welsh  (LO  percent.).  Of  all  the  other 
nationalities,  amounting  together  to  3.8  per  cent.,  no  one  attained  1  per 
cent.  Or,  taking  the  foreign  population  by  itself,  tlio  proportions  of  tlin 
predominating  races  were  as  follows  :  Irish,  33.3  per  cent,  of  ail  foreign- 
ers ;  Germans,  30.3  j>er  cent.;  English  and  Welsh,  11.2  per  cent.;  all 
other  foreigners  together,  2.V2  per  cent. 

These  foreign-born  inhabitants,  with  their  families,  are  mostly  concen- 
trated in  the  cities.  Thus,  in  1870,  of  tho  po[>ulation  of  New  York  45.5 
per  cent,  were  foreign-born,  21.4  per  cent,  being  Irish.  Philadelphia 
contained  27.25  percent,  of  foreigners,  the  percentage  of  Irish  being  14,3. 
Boston  had  35.12  per  cent,  of  foreigners,  the  Irish  amounting  to  22.71 
per  cent.    Of  the  entire  foreign-born  population  of  Bijstoti  C4.*j  per  cent. 


Thirty  BtthRcsistraUoa  Report  of  Massacbuftetta,  Bjatou.  1S77.  p  70. 
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were  Irish,  people  from  the  British  American  provincos  (15.4  per  cent.), 
Germans  ((5.3  per  cent.),  Kn<flish  (0.1  per  cent.),  Scotch  (:i.O  per  cent,), 
aud  other  foreign  nationalities  (each  falling  short  of  1  per  cent.)  compos- 
]/ig  the  remainder  of  the  furcign-born  population  of  the  city.  By  the  State 
census  of  1875  the  percentage  of  foreigners  in  Boston  was  34,2;  the  Irish 
amounted  to  20.42  per  cent,  of  the  entire  population  of  the  city,  and  to 
59.GG  per  cent,  of  the  foreign-V>orn.  The  importance  of  these  ingredients 
of  our  populations  is  sufliciently  manifest,  and  it  becomes  interesting  to 
inquire  how  they  affect  the  sanitary  condition  of  the  communities  in  which 
thoy  are  establislied. 

The  most  important  contribution  toward  the  solution  of  this  question 
was  made  by  General  F.  A.  Walker/  the  superintendent  of  the  last 
national  census,  in  a  valuable  paper  on  The  Relations  of  Race  and  Na- 
tionality to  Mortality  in  tho  United  States.  It  is  very  diflicult  correctly 
to  institute  comparisons  between  the  mortality  of  the  natives  and  that 
of  tho  foreigners,  on  account  of  tho  anomalous  age-distribution  of  the 
populations  concerned  in  the  comparison.  Death-rates  cannot,  therefore, 
be  resorted  to  in  such  an  inquiry.  But,  as  General  Walker  has  shown, 
different  foreign  classes  of  this  country  can  fairly  enough  bo  compared 
among  themselves,  without  its  being  necessary  for  us  to  take  into  account 
age-distribution,  since  all  these  groups  are  constituted  in  a  nearly  uniform 
manner,  and  arc,  therefore,  as  regards  age-distribution,  all  on  about  the 
same  footing. 

Table  No,  1  (on  opposite  page),  drawn  up  by  General  Walker,  shows, 
in  a  clear  light,  the  differences  which  exist  among  the  foreign  populations, 
compared  among  themselves,  as  regards  mortality  In*  all  causes,  and  by 
certain  of  the  most  important  disc^ascs,  and  classes  of  diseases. 

The  figures  contained  in  General  Walker's  table  should  be  inter- 
preted on  the  basis  of  the  proportions  borne  by  the  difforeni  foreign 
nationalities  to  the  aggregate  foreign  population  of  the  United  States, 
Rs  shown  in  table  No.  "2,  which  is,  so  to  speak,  the  key  to  the  preceding 
table. 

General  Walker's  table,  then,  should  bo  interpreted  in  tho  following 
manner:  if  each  and  all  of  the  races  therein  tabulated  were  equally  liable 
to  death  and  to  each  of  the  specified  diseases,  each  race  would  contribute 
equally  to  population  and  to  mortality,  and  the  same  figures  would  cxprcsa 
its  proportion  of  the  aggregate  foreign  population  and  of  the  total  foreign 
decedents.  The  Irish,  who  constitute  exactly  a  third  part  of  the  foreign 
population  of  the  United  States,  would  also  contribute  a  third  part,  333 
in  1,000,  of  the  deaths  by  all  diseases,  or  by  any  one  disease.  But  it  will 
l>e  seen  in  the  table  that  in  reality  the  Irish  considerably  exceed  their 
quota  (333  in  1,000)  of  deaths,  inasmuch  as  they  contribute  aa  many  as 
410  to  every  1,000  foreign-bom  decedent*.  The  Germans,  on  the  other 
hand,  who  number  303  in  every  1,000  foreigners  living  in  this  country, 


I 


'  Publications  of  the  Amorioou  Public  Ueolib  Assoolatioa  for  1873,  New  York,  I87ft, 
p.  35  et  seq. 
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only  famish  283  out  of  every  1,000  deaths  of  foreigners;  their  general 
liability  to  death  is  therefore  comparatively  slight.  Thus,  whenever  any 
uatiouality  contributes  more  largely  to  deaths  than  to  population  amon^ 

(Table  No.  1.) 


DiBmssa. 


fliM— I  diuaacB— A  (fftbrfle) 

6«iMnl  diannei — B  (QtmstltatioDal) 

DweaMS  cimul&tory  system 

DtMasea  urinury  sysiem   and  orgaus  of  gen- 

ermtion 

Diseoscft  rMpimtory  systera 1 

DiBaasca  dtfr^!«tive  Hyatom ' 

Diaeaaea  or^ns  of  locomotion 

Dlaeaaea  nerroiis  tyvtem ^ 

I>iaeues  integumentary  pyrtem . .      .    ' 

iCotulitiooa   cot  necesiarity    associated    with 

gener&l  or  l>>cal  lUHeaaw, ' 

jLocideiits  and  injuries ' 

Other  and  unknowzi. ! 

ivBrigbt*a  disease. , j 

^itpoplexy I 

Cancers ' 

."Coosa  mption | 

I'Kheaniattsm 

■Faratysis I 

[Cerebro-spiital,  enteric  and  typhus  fevers .1 

'pleurisy  and  hydroihorax 

Bronchiti* I 

Small-pox. I 

Pneumoaia. ' 

jpiarrbcsa,  dysentery  and  euterilis. 

rsipelaa 

Ilniennitteot  and  remittent  fevers. 

loephalitmand  meningitis, 

Bcarlet  fever  and  diphtheria | 

[3(easle9 i 

Scrofula ' 

Bydrocephalas ' 

Croup I 

'Whooping -coug'b , 


i.oou  I 

1,000  1 

1,000 ; 

1,000 

1,0001 
1.000  I 
1.000 

1.0tK» 
1,000 
1,000 

i 

1.000 ; 

1.000  ' 

1.000 

1.000 

I.IKH) 

l.(MKT  , 

1.000 

1.000  I 

1.000 

1.000  I 

1.000  I 

1.000 

i,ooi); 

1,000 
1.000 
l.CKM) 
1,000  I 
1,000  I 
1,000 
1,000  ' 
1.000 
1,04H»  ( 

i.ooa 


410 
282 
454 
431 

442 

40H 
379 
477 
37fi 
417 

478 
421 
4'11 
57*1 

:jhi 

AV2 
478 
;»I2 
401) 

:jo2 

'Mi 
413 
384 

aas 
:m'Z 

Ui'Z 
17.-1 
2H7 
277 
lfi;i  I 
1j:S  I 


283 

108 

84     37 

35 

329 

101 

78  ,  1:2 

38 

270 

90 

24  1  20 

23 

279 

184 

18     26 

«0 

280 

108 

23  '  2-'» 

31 

287 

112 

30     27 

20 

280 

131 

51      2n 

27 

2:Jl 
292 
23(1 

2no 

2.J1 
243 
213 
328 
;Jit7 
2:*2 
2S4  , 

:i;i2 

21M) 
238 
441 

284 

2;i 

309 
333 
301 
283 

240 
218 

231 
3*W 
254 


IdH 
143 
100 

101 
12.'i 

88 

no 

130 

nv 

84 
103 
173 

yo 
uo 

87 
30 

no 

118 

lai 

121 

180 
123 
113 
t:iO 
ir>9 
idl 


28  3.S  33 
21  3U  27 
17     27     23 


12 

30 
38 
13 


02  27 

23  23 

3;)  20 

28  ,    8 

28  34 


II   ' 

25; 

39  I 
11 
88 
19 
16  I 
25  I 
27  I 

S5l 


30 
33 
30 
20 
24 


30  I  43 
2."}     SI 


34 
38 
75 

255 
78 
15 
04 

178 


(Table  No.  8.) 
rOREIGN  POPTTLATIOX  OF  THE  UNITED  STATES  IN  1870. 
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forei^cra,  the  excess  is  significant  of  a  disproportionate  liability  to  doath 
by  tlie  disease  specified,  and,  conversely,  whenever  the  propurtion  of  any 
nationality  to  the  aggregate  foreign  population  exceeds  its  proportion  to 
the  aggregate  deaths  occurring  among  foreigners,  then  that  nationality 
may  be  said  to  enjoy  a  comparative  exemption  from  the  diseases  specified. 
The  degree  of  liability  or  of  cxomplion  may  be  measured  by  the  difference 
between  the  contributions  to  population  and  to  mortality. 

In  the  following  statement,  embodying  the  conclusions  drawn  by  him 
from  his  figures,  General  Walker  sets  forth  in  a  summary  manner  the 
peculiarities  of  each  of  the  leading  foreign  nationalities  whirh  enter  into 
the  composition  of  the  po;*ula*ion  of  this  country.  As  interpreted  by  its 
author,  the  table  shows: 


^'AtNQ'tff  ihr  Trhh,  a  comparativQ  cxerapUoD  from  all  the  general  cHaeoBes  of  the 
febrile  group,  and  from  diseosofl  of  the  digOHtivo  and  iicrvnus  fiyaiems ;  and,  on 
the  other  hand,  a  martced  liabUity  to  general  diMsaaen  of  tho  coa^tltntionol  group,  in- 
clodiug  coD'iumption,  but  wilb  cxceptiun  of  rheuuiatiaiu,  scrofula,  and  caucera,  and  to 
diaeoaes  of  the  organs  of  locomotion,  and  of  tho  urinary  systeta,  with  cxtraordinorjr 
mortality  from  Hright's  dlfiease  of  the  kidneys. 

''*  Among  the  Germnn*,  a  roiluced  uinrtality  from  general  diseases  of  the  constlUi- 
tiooal  group,  nod  a  decided  liabilily  to  tboHC.  OHpccially  smallpox,  uf  the  febrile  groap 
(being  an  exact  rover«aI  of  the  rclatioDS  of  the  trifih  thereto;;  a  comparatire  immn* 
nity  from  di.Hca.sos  of  the  org.-uu  of  locomotion,  and  of  the  integumentary  «3'Rtem,  and. 
otherwise,  a  geuemi  eveuueKs  iu  the  di^cribtition  of  the  body  of  deaths  among  the 
several  gronpa  of  diseases,  and  through  the  list  of  spccifio  diseases. 

"  Amung  Vie  I^nglislt  und  OW*,  a  liability  to  the  diseases  of  the  nervoo.s,  ciroola- 
tory,  digestive,  and  integumentary  systems  coutrastod  with  comparative  immonity 
from  general  diseoscA,  both  of  the  febrile  and  the  oonititatiooal  groups ;  of  tho  spo- 
cifio  discaaes,  scarlet  fever,  diphtheria,  whooping-cough,  hydrooephalu<i,  cronp,  ery- 
sipelas, apoplexy,  and  paralyjus,  being  relatively  most  fatal ;  and  consumption,  inter- 
mittent and  rc*mittentf  ocrebro-spiuolf  enteric,  and  typhus  feveia,  bronohitia,  and 
amall-pox,  Icajit  futol. 

'*  .Imo/ijr  the  SiCftU*.  yortO€ffi<tnM^  and  Dane*,  a  marked  liability  to  diseaaen  of  the 
digestive  system.  e»peciaUy  dyHentory,  diarrhoea,  and  euterilus  aud  im  extraurdiiuuy 
mortality  from  general  diseases  of  the  febrile  group,  notably,  meMlas,  scarlf^t  fever, 
diphtheria,  and  typhu.^,  enteric  and  cerebro-stpiual  fevers,  with  comparative  immai.ity 
from  general  diseases  of  the  couHtitutioual  group,  and  from  discosos  of  tho  circulatory, 
nervous,  urinary,  and  integumentary  systems,  and  of  tho  organK  of  locomotion  ;  tho 
deaths  from  cancers,  apoplexy,  paralynis,  bronchitis,  hydrocephalas.  and  Bright'a  di»> 
ease  of  the  kidneys  being  remarkably'  small. 

*  **  Atnnng  the  SootrJt,  an  ovenness  in  the  distribution  of  the  body  of  deaths  amonc 
dm  several  groups,  with  marked  exoeption  only  of  iho  diseases  of  the  uervoua  system, 
and  of  the  organs  of  locomotion,  the  most  noticeable  exemptions  among  the  spociflc 
distMises  being  small-pnx.  scrofula,  and  tho  fevers;  the  mo«t  noticeable  instances  of 
liability,  cancers,  paralysis,  mooslcs,  and  whooping-cnugh. 

"  Afn^ftff  tftf.  French^  a  general  evennens  in  the  diHtrihution  of  the  body  of  deaths 
among  the  several  gn>upH  of  diseases,  with  somewhat  mure  of  irregularity  oa  to  the 
distribution  among  the  specific  diseosea  than  among  the  Scotoh." 

Certain  of  tho  national  poculiaritics  to  which  attention  has  been  directetl 
by  General  Walker  are  displayed  in  the  vital  statistics  of  our  cities.  In 
Boston,  where  the  Irish  so  predominate  as  to  exceed  in  number  all  the 
other  foreig-ners  put  together,  they  contributed,  in  18C5,  to  tho  foreign 
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population  70.2  per  cent.,  to  the  total  mortality  amori^  foreigners  70  l>cr 
cent.^  and  to  deaths  by  coitsuniptiou  among-  foreigneni  77.0  ]*er  cent.  In 
1870  the  correspondiii'T  percentages  were  04.C,  73.^,  and  70.^.  Similar 
facts  have  been  obsen'ed  in  New  York.' 

The  proportion  oC  Irish  inhabitants  in  this  country  has  been  diminish- 
ing steadily  for  a  number  of  years  back.  In  the  State  of  Massachusetts, 
the  proportion  of  Irish  in  1855  was  IG  |>or  rent,  of  tho  total  population; 
in  1875  it  was  14.i  |>or  cent.  In  Boston  the  Irish  amounted^  in  18.'>5,  to 
2Sw8  per  cent.;  in  1875  to  20.4  j>er  cent,  Tlio  mortality  by  consumption 
in  Massachusetts  has  also  been  undergoing  a  steady  diminution  year  by 
year — jxtri  jHUfSH  ^vh\\  the  diminution  of  the  proportion  borne  by  the  Irish 
population  of  the  State.  Thus,  in  1855,  tho  death-rate  by  consumption 
was 4.10  per  1,(KM);  in  1805  it  was  '3XtS;  and  in  1875  it  was  3.47.  Similar 
changes  have  taken  place  in  I^jston,  whoso  population  contains  the  largest 
proportion  of  Irish  inhabitants  existing  in  any  city  in  tho  United  States. 
In  1855  the  population  of  Boston  comprised  2^.^  per  cent,  of  Irish;  the 
death-rate  by  ]>hihisis  stood  at  4.5S  per  1,000;  of  all  tho  decedents  by  that 
disease,  50.7  per  cent,  wore  Irish.  In  1870  the  percentage  of  Irish  inhab- 
itants was  32.7;  the  phthisis-rate  was  3.95  per  1,000;  the  percentage  of 
Irish  decedents  was  40.2  per  cent.  In  1875  the  proportiou  of  Irish  popu- 
lation had  declined  to  20.4  per  cent.;  the  phthisis-rate  was  only  3.01)  per 
IjOt'H);  the  proportion  of  Irish  consumptives  was  3fj.40  per  cent,  of  all 
the  f>ersons  so  dying.  The  inference  seems  unavoidable  that  the  grad- 
ual decrease  of  the  mortality  by  phthisis  in  Massachusetts  is  due,  in 
great  measure,  to  the  coincident  diminution  of  the  Irish  ingredient  of  the 
population,  and  not,  as  has  been  supiwsed,*  to  greater  intelligence  of  tho 
people  in  the  matter  of  self-preservation,  or  to  increased  skill  on  the  part 
of  physicians  as  regards  the  management  of  tho  disease,  or  to  changes  of 
climate  resulting  from  the  thinning  of  the  forests. 

InJIaencc  of  siinitudon  itpon  mortalUi/. — AVc  are  now  led  to  inqniro 
to  what  extent  the  mortality  of  mankind  Is  subject  to  control  by  human 
agencies.  Is  it  possible  for  us  to  resist  Huccessfully  thei  inroads  of  disease 
and  of  death,  to  increase  the  duration  of  life — in  other  words,  to  diminish 
the  death-rate;  or  is  mortality  regulated  by  inexorable  laws,  which  defy 
and  set  at  naught  all  our  best -considered  and  most  laborious  attempts  at 
saJUtation  ?  It  would  hardly  seem  necessary  to  discuss  such  a  (juestion, 
implying,  as  it  does,  a  doubt  of  tho  usefulness  and  efficacy  of  all  the  pre- 
cepts of  public  hygiene  set  forth  in  this  volume.  Yet,  on  the  strength 
of  the  fact  that  death-rates  are  ruvt  unfrequently  found  to  remain  station- 
arj'  in  spite  of  the  most  elaborate  and  costly  prccaulions,  it  has  been  ques- 
tioned whether  any  gt>od  were  really  accomplished  by  the  exertions  of  sani- 
tary authorities.  The  death-rate  of  England,  for  instance,  has  for  years 
»tood  at  very  nearly  the  same  level,  in  spite  of  the  unexampled  extent  to 
irhioH  all  the  resources  of  State  medicine  have  there  been  developed. 


1  First  Annual  Report,  of  tho  Xew  York  Board  of  Kcolfch.  p.  245. 
*  Thlrty-second  Registration  Rex>ort  of  fitaBsachnsetts,  1873,  p,  77i 
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Sliould  it  be  inferred  that  all  the  expenditure  of  intelligence,  of  labor,  of 
money,  all  the  great  public  works  and  administratlvo  reforms  eff"xted  by 
the  sanitary  authorities  of  tliat  enlightened  country  have  been  in  vain  ?  The 
answer  is  that  the  changes  in  the  character  of  the  population  have  been 
such  that  the  stationary  death-rate  itself  is  a  subject  of  congratulation^  and 
not  of  reproach,  for  sanitary  science.  We  have  seen  how  great  an  ItiHu- 
encc  is  exerted  upon  mortality  by  density  of  population.  In  England,  as 
in  all  other  civilized  countries,  there  has  been  a  coristant  Increase  of  the  pro- 
portion of  urban  population,  "  In  the  last  twenty  years,"  says  Dr.  Farr,' 
"the  towns  of  Kriglund  have  increased  from  580  to  038;  iheir  population 
from  0  to  14  millions;  and  the  health  of  the  whole  population  has  remained 
stationary.**  The  same  tendency  toward  increasing  concentration  of  the 
people  in  cities,  with  all  its  evil  effects  upon  sanitary  condition,  is  ob- 
served in  other  countries.  In  France,  in  184G,  the  percentage  of  urban 
population  was  24A;  in  1856  it  was  27.3;  in  1866  it  was  30.4;  and  in 
1S7.J  it  had  reached  31.0."  In  Massachusetts,  towns  with  10,000  and  more 
inhabitants  contained  6.8  per  cent,  of  the  whole  population  of  the  State 
in  1800;  22  per  cent,  in  1840;  and  48,7  per  cent,  in  1870." 

To  demonstrate  the  improvements  id  sanitary  condition  and  in  longev- 
ity brought  about  by  the  agency  of  man,  to  show  how  much  mortality 
has  been  diminished  and  the  duration  of  life  increased,  as  civilization  has 
advanced,  and  as  the  science  and  art  of  preventive  medicine  have  been 
develo[M,Hl,  would  require  a  review  of  the  history  of  sanitation  from  the 
time  of  the  earliest  records  to  the  present  day.*  For  such  an  historical 
survey  space  cannot  here  be  afforded.  We  will,  however,  mention  some 
of  the  results  arrived  at  by  Dr.  Buchanan  ^  in  the  course  of  an  extensive 
and  elaborate  inquiry  into  the  sanitary  condition  of  English  towns,  as 
affected  by  sanitary  improvements  of  various  kinds. 

The  towns,  whose  condition  was  investigated  by  Dr.  Buchanan,  were 
twenty-five  in  number,  containing  together  an  aggregate  population  of 
606,180  inhaVjitants.  Their  sanitary  condition  antt  their  mortality-rates 
for  many  years  previous  to  the  improvements  had  been  carefully  ascer- 
tained. The  sanitary  operations  effected  were  of  various  kinds,  compris- 
i'>g  '  (1)  Drainage  works,  affecting  surface,  subsoil,  and  houses;  (2)  im- 
provements in  water-supply;  (3)  measures  for  the  removal  of  decomposing 
organic  matters,  and  for  preventing  contamination  of  air  and  water 
thereby;  (4)  improved  paving,  scavenging,  and  public  cleanliness;  (5) 
amendment  of  lodging-houses,  and  repre-ssion  of  overcrowding.     Several 

'  Supplement  to  the  Thirty -fonrth  Bepori  of  the  Beglstrar-Oeneral,  pi.  viiL 

*  U.  Block :  Loc.  dt .  p.  457. 

*  Easay  on  Political  Economy  of  Health,  £.  Jams,  U.D.  Fifth  Haas&ohusetta  StatA 
Board  of  Health  Report,  1874,  p.  367. 

'  See  a  paper  on  The  Increase  of  Human  Life,  by  Dr.  E.  Jarvis,  read  liefore  the 
American  Statistical  AHBOcintion.  Bonton.  1M7*>.  See.  aluo  McCuIlocfa*8  Aooonnt  of  the 
BiitiBh  Empire.  London,  1^54,  Vol,  II.,  Cliai'ter  VII, 

*  Report  by  Dr.  Buchanan  on  the  Hesultti  in  Eng^lond  of  Works  and  Ile|pilat{oDB  de* 
Aigucil  to  promote  the  Public  Health :  Ninth  Report  of  the  Medical  Offloer  of  ihA'l 
Privy  Council,  London,  1807. 
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ye«rs  having  eUpsed  since  the  completion  of  the  improvements,  the  mor- 
tality returns  were  compared  with  those  relating  to  the  years  preceding. 
The  following  figures,  borrowed  from  the  much  more  extensive  table  oon- 
lained  in  Dr.  Buchanan's  report,  will  sutEce  to  give  an  idea  of  the  nature 
and  extent  of  the  results  found  to  have  been  accomplished  : 


Towna 

Death-rate 
before 

Construction 
of  Works. 

Death-rate 

after 

C!onBtraction 

of  Works 

Reduction  of 

Tjphoid  Fever, 

per  cent. 

• 

Redaction  of 
PhthiuM, 
per  ccntk 

BanburV" 

23.4 

33.2 
23.7 
22.6 
23.0 
26.4 
21*.8 
33.2 
31.8 
19.1 
27.5 
22.7 

20.5 
22.0 
lft.6 
20.0 
20.5 
25.2 
23.7 
26.2 
21.6 
18.6 
2L9 
21.0 

48 

40  ' 

63 

36 

56 

48 

48 

60 

36 

10 

75 

62 

— : — = — = — -^ 

41 

Cardiff." 

17 

Crovdon 

17 

Dover, 

20 

Ely 

Leicester 

47 
32 

MacclesBeld 

Merthyr. 

31 
11 

Newport 

32 

Ruirbv 

43 

Salisbury 

40 

^Varwick 

10 

In  these  twelve  towns  the  moan  death-rate  was  lowered  from  25.C  to 
21.7  per  1,00(>.  The  diseases  in  which  the  greatest  reduction  was  effected 
were  typhoid  fever,  phthisis,  and  diarrhcea.  Of  special  influence  exerted 
by  sanitary  works  upon  infants  under  one  year  of  age,  diflferent  from  that 
exerted  upon  the  total  population,  no  evidence  whatever  was  obtained. 

The  results  in  regard  to  phthisis  were  such  as  to  afford  a  reniurkable 
confirmation  of  the  etiological  law  discovered  in  this  country  by  Dr.  H.  1. 
Bowditch,'  and  first  enunciated  by  him  in  1862,  in  accordance  with  which 
dampness  of  soil  is  one  of  the  chief  causes  of  consumption.  It  was  foutid 
by  Dr.  Buchanan  that  the  dryness  of  soil,  which  had  in  most  cases  accom- 
panied the  laying  of  main  sewers  in  the  improved  towns,  had  led  to  the 
diminution,  more  or  less  considerable,  of  phthisis. 

In  his  comments  upon  Dr.  Buchanan's  remarkable  report,  Mr.  Simon, 
after  remarking  upon  the  difficulties  attending  such  an  investigation,  says: 


«  The  *'Law  of  Soil  Moisture,"  as  laid  down  by  Dt  IT.  I.  Bowditch,  waa  rtated  in 
the  form  of  the  following  two  propo^^itiotin  .  (Iji  A  realdence  on  or  near  a  damp  soil, 
whether  that  dampness  be  inhen-nc  In  the  no'\\  itxelf.  or  caused  by  percolation  from 
adjacent  pondfi,  rivers,  meadows,  inarHheH,  or  K[iriii;;y  eailB.  in  oueof  the  primal  causes 
of  oODSumptton  in  Mosftachnsetts— pro1)ablj  in  New  En^'land,  and  possibly  in  other 
portions  of  the  glnbe.  (2)  Cnnnumption  onn  he  checked  in  its  cnreer.  and  poraibly— 
nay  probably — prevented  in  some  instaucos  by  attention  to  this  law.  Sou  a  paper  on 
the  Topo^aphicnl  Distribution  and  IxKsal  Origin  of  Consumption  in  Masftaohiiiiietts : 
Uead  before  the  MaasacbuMctts  Medical  Society.  Hay  28,  1S.J2,  by  Henry  I.  Bowditch. 
See  also  Public  Hygiene  in  Amorioa,  H.  I.  Bowditch^  Boaton,  lUTT,  p.  453. 
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**  Meanwhile,  however,  the  present  records  may  fulfil  very  important  pn> 
visional  usps  ;  not  only  to  confute  persons  who  haveilespaired,  or  aHecteJ 
to  despair,  of  any  groat  preventability  of  disease;  but  still  more  to  ju&tify 
in  the  public  eye,  and  to  encourag-e  in  some  of  the  noblest  of  human 
labors,  those  who  for  long  weary  years  have  been  spending?  iheir  powtTs 
in  this  endeavor,  and  to  whom  it  will  bo  the  best  of  rewards  to  seu  dem- 
onstration of  the  good  they  have  wrouglit,*' 

Ttonffeviti/. 

The  first  method  that  usually  suggests  itself  for  determining  the 
average  duratiori  of  life  in  any  community  consists  in  calculating  the 
nie/tii  affc  at  deaths  or  average  age  of  decedents,  which  is  obtained  from 
the  records  of  mortality,  by  adding  together  the  ages  of  all  that  die,  and 
dividing  the  sum  total  of  years  by  the  number  of  deaths.  The  mean  ago 
at  death,  which  is  so  readily  calculated  from  the  ages  and  number  of  the 
dying  alune,  is,  however,  a  very  fallacious  indication  of  longevity,  for  the 
reason  thut  it  is  sul.iject  to  very  great  variations  dependent  upon  tlio 
varying  proportions  of  young  and  old  lives  in  the  populations  among 
whicii  the  deaths  occur.  Two  populations  undergoing  precisely  the  same 
mortality,  of  which  cue  is  stationary,  the  yearly  births  and  deaths  being 
equikl  and  the  other  increasing,  the  yearly  births  more  or  loss  exceeding 
the  ycHrly  deaths,  will  yield  very  difforent  mean  ages  at  Heath,  By  the 
life-table  of  England  a  million  annual  births  imply  a  million  annual  deaths; 
half  of  the  i^ersons  live  forty-five  yoars,  which  is  the  probable  lifetime; 
the  mean  age  at  diath  is  41  years  (4U.85).  In  reality,  however,  the 
population  of  England  is  not  stationary,  but  is  constantly  increasing. 
During  the  seventeen  years,  1838-'54,  in  addition  to  the  1580,031  births  to 
balance  the  3S0,G31  deaths,  l'Jl,0(>8,  making  571,099  children  in  all,  were 
born  annually  and  thrown  into  the  population.  Consequently,  the  me>an 
age  of  all  who  had  died  in  the  seventeen  years  was  "Z'dA  instead  of  41MI — 
the  reduction,  11.5  years,  being  the  result  of  the  introduction  of  au  exceat 
of  young  lives.' 

An  unimpeachable  iiulication  of  longevity  is  afforded  by  the  exi}Cct<iA 
tion  of  liftiy  qX&o  called  the  mean  lifetime,  after  lifetime,  mean  duration^ 
of  life  (cw'fl  moyeaue  of  the  French).  This  statistical  expression  is  calcu- 
lated from  the  data  relating  to  population  and  deaths  which  enter  into 
the  composition  of  life-tables.  It  is  obtained  by  adding  together  tlie 
number  of  years  which  the  entire  tabulated  population  live  from  any 
specified  age,  and  dividing  the  residting  total  "years  of  life"  by  the  num- 
ber Hvtug  at  the  year  of  age  for  which  the  expectation  of  life  is  desired.* 

Tlio  expectation  of  life,  calculated  for  a  series  of  ages,  from  birth  up- 


igoe  theEnffliah  Life-Table.  London.  1664,  pp.  xxxr.,  xxxvi.  Also,  Fifth  Re|)OTt 
of  theRepfitrar-General,  lH4:i,  p.  3V. 

1  £i]^uh  liifeTable,  p.  xxxiii  ;  Fifth  Report  of  BegUtrar-General,  p.  24  ;  Xiutb 
tDitedSutesCenfioa:  Vital  Statiatieii,  p.  xv. 
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wanl,  represents  tho  portion  ot  future  life  wlilcli  an  indtridual  at  any 
age  may  reasonably  expect  to  enjoy.  Tables  aiToriJin^  infonnation  of 
this  character  are,  therefore,  hii^lily  useful — in  fact,  indispensable,  us  ;i^uides, 
in  all  (>ecuniary  transactions  in  which  the  value  of  life  oontin^nrios  ha^ 
to  be  taken  into  account^  such  as  the  insuring  of  lives  and  the  sulo  of 
annuities.  In  the  fomior  class  of  o|>erations,  yearly  premiums  propor- 
tioned to  the  risks  are  paid  by  tho  insured  |>erson  against  a  lump  sum  to 
b©  paid  to  his  survivors  by  the  office  after  his  deatli;  in  the  latter,  a  lump 
sam  is  paid  at  the  outset  by  the  annuitant,  in  return  for  which  he  receives 
yearly  annuities  so  long  as  he  lives.  In  both  cases  the  chances  of  living 
ire  the  basis  upon  which  the  terms  of  tho  barguin  are  established. 

Formerly  the  cfiances  of  living  at  any  ago  were  d<!(lm*ed  from  mor- 
tality tables,  these  being  tho  oidy  available  sources  of  infonnation.  Sow, 
however,  insurance  odices  have  accumulated  records  of  their  own  experi- 
ence, from  which  trustworthy  tables  showing  tho  expectation  of  life  are 
constructed.  These  now  serve  as  the  basis  for  premiums.  Such  tables 
diflfcr  from  ordinary  tables  in  that  they  relate  only  to  insured,  and  con- 
sequently **  selected  "  lives,  whereas  tho.  latter  relate  to  the  chances  of 
life  prevailing  indiscriminately  throughout  an  entire  ])opulation.  Tho 
figures  expressing  the  expectation  of  life  are  therefore  apt  to  be  higher 
in  tables  based  upon  insurance  experience,  than  in  tables  deduced  from 
the  general  mortality  of  any  community.  We  will  now  give  a  few  exam- 
ples of  tables  derived  from  both  of  tho  sources  allodcd  to. 

The  following  table  shows  the  expectation  of  life  prevailing  in  Eng- 
land and  Wales,  for  both  sexes,  and  for  each  sex,  Tho  expectations  of 
life  for  both  sexes,  at  the  same  ages,  in  Massachusetts  and  in  Prussia,  arc 
&lao  shown. 


KXPECTATIO.V  OP  LIFE,  ACCOUDrXO  TO  MFE-TABLRS. 


Ages. 

England  and  Wales, 
Forr. 

18:J8-'v>4. 

MoMaohuiietts, 

port  of,  l«.w. 

Elliott.' 

rrunin,  18;m-'41. 
Elliott' 

AaiE& 

* 

Mftlea. 

Feraalea, 

Persooa. 

Persons. 

Persons. 

0 

39.91 

41.85 

40.0 

39.8 

30.7 

0 

10 

47.05 

47.07 

47.4 

47.1 

44.8 

10 

20 

39.48 

40.20 

3D.0 

39.0 

3T.5 

20 

30 

32.7(i 

33.81 

33.3 

34.0 

30.  G 

30 

40 

ao.oG 

27.34 

2G.7 

27.9 

^3.8 

40 

5(» 

lo.ri 

21.08 

20.1 

21.3 

17.1 

50 

GO 

1:3.00 

13.01 

13.0 

15,0 

11. 1 

(iO 

70 

7.55 

8.15 

8.7 

9.4 

7.4 

70 

80 

4.04 

4.37 

5.1 

5.0 

4.8 

80 

90 

2.^0 

2.35 

2.0 

2.9 

3.0 

90 

95 

LC7 

1.7G 

2.a 

2.3 



95 

'  From  Ninth  United  States  CenaUH:  Vital  Statbtics,  p,  xifi. 
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It  would  bo  highly  intcreatlng  to  compare  the  expectatlor\  of  English 
lives  with  that  of  Amoricaii  H%'es,  but  the  elomt^nts  uf  a  satisfactory  com- 
parison are  lacking.  For  this  reason  the  records  of  the  experience  of 
insurance  companies  in  this  country  and  in  England  are  valuable  sources 
of  information.  The  following  table  shows  the  expectations  of  life  at 
various  ages,  according  to  tho  experience  of  English  life  insurance  con- 
ducted on  a  largo  scale  through  many  years,  and  according  to  the  expe- 
rience of  one  of  tho  largest  and  oldest  companies  in  tho  United  States. 
A  separate  column  shows  the  Irish  experience  recorded  in  England  : 


EXPECTATIOy  OF  LIFE,  ACCOUDIXG  TO  EXPERIENCE  OF  LIFE  INSUR- 
ANCE OFFICES. 


EngUah  oompanlM 

New  York 

Matual 
Lifn  Insurance 

AOBfl. 

Ages. 

New 

Combined 

IriAb 

Company.* 

Actuaries*.' 

Kxperienoe.* 

Exporienoe.  * 

184a-'74. 

10 

50.5J9 

48.30 

52.03 

10 

:20 

42.00 

41.40 

34.95 

44.99 

20 

30 

34.  OS 

34.43 

20.71 

37.59 

30 

40 

27.40 

27.28 

23.30 

29.93 

40 

fiO 

20.31 

20.18 

17. 7G 

22.23 

50 

CO 

13.83 

13.77 

12.07 

14.90 

00 

70 

8.50 

8.54 

7. 02 

8.80 

70 

80 

4.72 

4.78 

4.76 

4.39 

SO 

00 

2.30 

2.11 

1.87 

90 

05 

93 

1.28 

. « *  ■ « 

1.19 

95 

The  figures  contrasted  in  this  table  show  some  remarkable  results.  We 
see  therein,  in  the  first  place,  that  the  exjwctation  of  life  in  thi?  United 
States,  among  selected  lives,  is  somewhat  higher  than  in  Kiigland  under 
apparently  similar  conditions,  and  therefore  appears  to  indicate  lower 
rates  of  mortality  among  the  American  than  among  the  English  popula- 
tion.* 


'  The  New  Actuaries*  Table,  combiniDtiC  the  experience  of  twenty  EuglUh  officcn,  waa 
prepared  hy  a  committee  of  the  EngllHh  InKtitute  of  Actuaries,  and  published  in  I'^HO. 

"The  "Combiae<l  Experience"  T(ibl#»,  formed  from  the  experiuncc  of  peventeen 
En;rli''h  offlces,  bj  a  committee  of  the  English  lastitute  of  Aotuariet,  was  published 
in  \V4H. 

*  From  '*  A  Series  of  Tables  of  Annuities  and  Aseuranocfl,'*  Jenkio  Jones,  aotuarj. 
London,  IM;?.  Table  VI 11. 

*  Mortuary  Experieuco  of  the  Mutual  Life  Insurance  Company  of  New  York,  from 
1»43  to  1«74.  Vol.  n..  Table  VII. 

'  The  actuary  of  the  New  York  Mutual  Life  Company,  Mr.  W.  H.  C.  Bartlett,  re- 
marks in  bis  report,  that  **  the  facta  in  thift  table  indicate  ihnt  the  rijiks  of  thin  com- 
pTiny  have  Wnn  carefully  selected,  sud  that  the  mortality  of  Americnii  lives,  such  as 
have  been  here  insured,  is  lower  than  that  in  the  En^flish  offices  "  (page  H).    He  adds: 
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The  figures  showing  the  expectation  of  life  among  Irish  insured  lives, 
on  the  other  hand,  indicate  high  rates  of  mortality.  The  actuary  by 
whom  tbey  were  tabulated  says  '  that  "  from  the  Irish  experience  it  appears 
that,  of  that  class  of  assumnces,  at  some  of  the  younger  ages,  the  ex- 
pectation of  life  is  as  much  as  six  years  less  than  that  obtained  from  the 
combined  English  town  and  xiountry  experience."  These  results  are  in- 
teresting, when  considered  in  connection  with  what  is  known  respecting  tho 
mortality  prevailing  among  the  foreign-born  inhabitants  of  this  country. 

MorbiUty, 

The  liability  to  sickness  prevailing  in  any  community  cannot  be  accu- 
rately ascertained  or  stated,  owing  to  the  very  uncortain  and  limited  char- 
acter of  the  information  on  which  our  estimates  must  be  based.  No  pre- 
cise line  of  demarcation  exists  by  which  health  can  always  be  distinguished 
from  disease,  these  two  conditions  being  connected  by  a  series  of  intermedi- 
ate states,  ill  which  it  is  often  impossible  to  determine  where  tho  one  ceasca 
and  the  other  begins.  Only  certain  kinds  or  degrees  of  sickness,  severe 
enough  to  involve  confinement  to  bed  or  house,  or  to  incapacitate  from 
labor,  can  be  recognized  with  sufficient  distinctness  to  admit  of  being  re- 
corded. The  available  data  are  therefore  limited  to  the  unequivocally  dis- 
abling diseases.  Moreover,  such  infornmtiun  as  we  possess  in  relation  to 
this  kind  of  sickness  is  derived  from  very  limited  sources.  No  complete  and 
uniform  system  of  registration  of  diseases  has  yet  been  devised  by  means 
of  which  the  degree  of  prevalence  of  sickness  can  be  determined;  this 
branch  of  registration  has  been  useful  only  as  a  means  of  promptly  notify- 
ing sanitary  authorities  of  the  existence  of  infectious  or  preventable  dis- 
eases. The  data  upon  which  estimates  of  liability  to  sickness  are  based 
have  been  obtained  mainly,  in  England,  among  great  assemblages  of  men 
employed  in  organized  labor  on  a  large  scale '  (government  workmen,  large 

*'  The  resalt  of  these  coroparisoDB  leaver  little  doubt  that  the  experience  of  this  com- 
pany has  been  more  afrect«cl  by  Bclection  tlian  thnt  af  the  Kajflish  "  fpajre  II}. 

A  reviewer  in  the  London  Lancet  says  :  '■  The  raast  noteworthy  fact  in  oonnectioa 
with  ihe  mortality  experience  of  thi«  office  is  that  its  raten  of  mortality,  at  nearly 
•very  age.  are  cuoaiderably  lower  than  those  in  the  EngliKh  life-table  ;  whereuH,  in  most 
English  oflioes.  the  experienced  mortality  excoed^i  the  life-table  rates.  It  has  boea 
sought  to  explain  the  high  rate  of  mortality  in  English  officea,  by  tho  oucrtion  that 
among  injured  iivii«  there  is  ulwayn  a  selection  going  on  ngainstihe  company,  the  effect 
of  which  Ia  that  all  deteriorating  lives  remain,  whereon  the  withdrawals  consist  entirely 
of  the  beat  lives.  It  iadifflcnlt  to  imagine  why  an  Americnn  olRco  should  bo  froe  from 
the  operation  of  this  adverse  selection,  and  therefore  the  low  mortality  experience  of 
this  Mutual  Life  ofBce  acquires  additional  interest,  and  appears  to  indicate  a  gener- 
ally lower  rate  of  mortality  among  the  American  than  among  the  English  population. 
This  aeema  more  probable  than  that  the  difference  in  duo  to  a  more  careful  and  ex- 
clnntve  nelection  among  thone  offered  for  iufiuriinee  in  the  New  York  Mntiial  office  than 
prevails  in  the  majority  of  English  offices.     (Lancet.  February  23,  1878,  p.  281.) 

'  Jenkin  Jones,  loco  citato,  p.  xvi. 

*  Bee  McCnlloch's  Account  of  the  British  Empire,  London,  1854,  YoL  11.,  chapter 
▼U.  ;  Vital  Statistica,  by  Dr.  Wm.  Farr,  pp.  370-590. 
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manufacturing  or  industrial  corporations,  etc.),  and  amon^  philanthropic 
or  cliHritablc  associations,'  having  for  their  object  to  provide  insuranco 
against  sickness  (friendly  societies,  benefit  societies,  health  insiiraiiec 
companies).  From  these  sources  records  of  disabling  sickness  arc  ob- 
tainable, from  which  approximative  estimates  can  be  made  of  the  liability 
to  sickness  of  tiiis  kind  prevailing  among  individuals  of  the  classes  con- 
oemed.  consisting  of  adult  males  of  the  laboring  or  poor  classes.  The 
statistical  resulta  arrived  at  in  this  way  have  always  been  too  wanting  in 
comprehensiveness  and  uniformity  to  admit  of  general  application. 

A  few  examples  of  data,  selected  from  the  very  copious  sources  of  in- 
formation to  which  allusion  has  been  made,  will  show  the  nature  of  the 
evidence  upon  which  our  knowledge  of  the  amount  of  sickness  prevailing 
is  based. 

The  following  table*  shows  the  time  lost  by  sickness  and  by  accidental 
injury  among  the  laborers  in  Portsmouth  and  Woolwich  dockyards  : 


Portsmouth . . 
Woolwich 


Ifteon  num-  Daja  lont 

ber  of  by 

wurkinen.  |  sickiiem. 


6,939 


27,410 
10,503 


Doynlost 
acoidfinta. 


15,500 
8,594 


Constantly 

tick, 

percent. 


1.26 
1.29 


.uffermg   |     ^^  ,       -^ 

from       |.     . 
«coident«,   '~'''"«-r' 


percent. 


0.73 
LOd 


per  cent. 


1.99 
2.34 


The  statistics  collected  in  these  dockyards  (1830-1832)  gave  the  fol- 
lowing results :  in  each  year  one  man  in  six  was  seriously  hurt ;  two  in 
five  fell  ill  ;  each  man  on  an  average  had,  every  two  years,  an  attack  of 
ilhioss,  either  spontaneous  or  traumatic  in  origin,  lasting,  on  an  average, 
fourteen  days.  Of  all  the  laborers  employed  in  the  government  dock- 
yards, two  per  cent,  were  constantly  kept  at  home  by  sickness  or  injury 
of  some  kind,  spontaneous  disease  not  dependent  upon  injury  constituting 
nearly  two-thirds  of  the  entire  causes  of  disability. 

The  friendly  or  benefit  societies  undertake  to  insure  members  Against 
sickness  in  consideration  of  periodical  contributions  to  a  common  relief 
fund.  The  membership  of  these  societies  is  limited  to  individuals  of 
satisfactory  health,'  habits,  and  morals.  The  diseases  which  erttitle  a 
member  to  relief  from  the  fund,  in  return  for  his  assessments,  must  be 
oases  of  "bedfast  sickness"  suiliciently  severe  to  lost  more  than  a  week, 
incapacitating  from  labor,  but  not  {permanent  or  incurable. 

The  mean  proportions  of  such  disabling  sickness,  otrculring  at  differ- 


4 

4 


'  Sff«  ContribntioM  to  Vita!  SUtistJca  from  Data  fmpplled  by  Friendly  Societies : 
F.  G.  r,  XoiHon  ;  Jourual  of  the  StatiBtienl  Society.  VoK  VTII. .  1H4^"»,  J».  200.  Bee  also 
PorliainentJiry  Refiort  oo  !:^ickneBB  m  the  Friendly  Societies,  1853. 

*  UcCulloch's  Aonouutof  the  British  Baipiro,  Vol  II.,  p*  573. 
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ent  groups  of  ages,  among  mcmbors  of  Engllfih  and  Scotch  friendly  socie- 
ties, are  given  in  the  table*  below,  together  with  corresponding  figures 
relating  to  the  East  India  Company^s  laborers. 

AVERAGE  JTtTMBER  CONSTANTLY  SICK  TO  100  LIVIXa  AT  EACH  AGE 


Friondly  aodetiai. 

Ages. 

ScoUood 
(Highland 
Sooie^}. 

England 
(AokU). 

Bootlnnd 
(Ncison). 

England 
(NeisoQ). 

East  India 

Company's 

Uborora. 

2i)-30 
30-40 
40-oO 
50-60 

l.U 
1.33 
1.97 
3.G0 

1.54 
1.8:3 

4.3'^ 

1.G5 
1.00 
2.44 
5.17 

l.CO 
1.91 
2.81) 
5.21 

l.fJ2 

2.00 
2.01) 
6.58 

The  results  exhibited  in  this  table,  derived  from  difFcrent  sources,  show 
a  remarkable  unifonnity,  winch  testifies  to  the  accuracy  of  the  recoi-da 
upon  which  they  are  basHnl.  All  conditions  being  equal,  tlm  liulnlity  to 
sickness,  the  morbility,  seems  to  be  as  utiifonu  as  the  mortality.  Tlie 
ftroount  of  sickness,  measured  by  the  proportion  of  sick-ttmc  to  lifc-timo, 
increases  with  age.  Thus,  the  cxpericnco  of  llio  Highland  Society  showed 
that  between  the  ages  of  20  and  30  years,  out  of  1(1Q  units  of  lifetime 
(days,  weeks,  or  years)  1.1-t  units  were  lost  by  disabling  sickness  ;  frnm  tyO 
to  00  the  loss  was  3.00  per  cent.;  from  CO  to  70  it  was  10.80;  from  70  to 
00  it  reached  31.70.  Iti  the  English  societies,  the  percentage  of  aick- 
time  to  life-limo  between  the  ages  of  20  and  30  was  1.54;  from  SO  to 
1*0  it  amounted  to  40.0;  and  from  UO  to  03,  to  07.0,  over  two-thirds  of  the 
time  at  that  age  being  occupied  by  disabling  sickness. 

From  such  records  of  sick-lime,  obtained  in  England  from  the  various 
sources  above  mentioned,  it  has  been  estimated  that,  in  that  country, 
to  one  annual  death  in  a  body  of  men,  two  n^n  are  on  an  average  con- 
stantly sufTering  from  sickness  of  some  severity.  To  every  death  there 
are  two  years  of  severe  illness.  In  the  police  and  in  some  friendly  socie- 
ties, the  constantly  sick  to  every  death  that  occurs  are  2.8;  in  the  army 
at  homo  the  sick  amount  to  4.2,  t'le  difference  being  due  to  the  prev- 
alence of  venereal  disease.  Applying  tht?so  ratio.s.  Dr.  Farr  estimates  the 
amount  of  sickness  that  prevailed  in  England  in  1871  to  have  been  as 
follows:  "The  deaths  in  England  in  the  year  1871  were  514,879,  implying 
1,029,758  persons  constantly  sick  from  diseases  of  some  severity  ;  that  is 
equal  to  a  number  sufficient  to  fill  10,2^*8  hospitals,  each  containing  KH) 
beds  always  occupied.     And  it  may  be  assumed  that  the  numbers  are 


■  McCullooh^s  Account  of  tho  British  Empire,  London,  1854,  Vol.  II.,  p.  582.     Sec 
also  page  571. 
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sustained  by  an  annual  influx  of  12,237,090  patients,  ill  a  month  on  an 
avcnige,  of  whom  11,842,217  recover,  514,879  die/" 

By  applying  the  results  of  English  experience  to  the  population  of 
Massachusetts,  Dr.  Edward  Jarvis '  estimates  that  in  that  State,  in  1870, 
there  was  among  the  people  of  the  working  productive  ages  alone  a  total 
loss  of  24,553  years,  caused  by  sickness  or  disability. 

The  frequency  of  occurrence  of  certain  diseases  can  be  approximately 
estimated  from  the  deaths  ^vhich  they  occasion  in  a  community.'  If  a  dis- 
ease attacks  people  but  once,  and  if  the  fatality  attending  its  attacks  has 
been  determined  by  observation  carried  out  on  a  sufficiently  large  scale, 
as  in  hospitals,  then  it  is  possible,  from  the  registered  deaths  caused  by 
that  disease,  to  estimate  roughly  the  number  of  cases  that  have  probably 
occurred.  Such  is  the  C4ise  with  several  of  the  acute  infectious  diseases, 
which,  as  a  rule,  occur  but  once  in  a  lifetime.  Thus,  with  regard  to  scar- 
let fever,  it  was  shown  by  the  Registrar-General  of  England  *  that  in  187C 
there  were  in  L^ondon  2,207  deaths  by  that  disease.  The  cases  treated  in 
the  hospitals  dunng  the  same  year  amounted  to  1,355,  among  which  the 
deaths  were  a  little  over  10  per  cent.  From  these  data,  it  was  calculated 
that  at  least  22,SS5  cases  of  scarlet  fever  had  occurred  in  London  during 
the  year.  This  estimate  probably  fell  short  of  the  real  number  of  attacks, 
as  it  is  suspected  that  the  mortality  of  the  disease  is  greater  in  hospital 
than  it  is  out  of  hospital.  Nearly  70  per  cent,  of  the  fatal  cases  occurred 
among  children  under  five  years  of  age,  and  it  was,  therefore,  estimated 
that  at  least  15,000  out  of  the  453,171  children  living  ut  that  age  in  Lon- 
don, or  about  one  in  30,  suffered  from  scarlet  fever  during  the  year. 
Similar  calculations  have  been  made  with  regard  to  other  acute  infectious 
diseases,  such  as  small-pox,  cholera,  enteric  fever,  etc. 

The  diseases  of  which  the  degree  of  prevalence  can  be  roughly  esti- 
mated by  this  method  are  not  numerous.  Therq  are  many  diseases  to  the 
frequency  of  which  the  deaths  give  no  clue,  either  because  the  diseases 
in  question  are  rarely  or  never  fatal  («.  £f.,  mumps,  varicella,  tonsillitis, 
gonorrhcea),  or  because  they  are  liable  to  recur  several  times  in  the  same 
individual  (e.  g.y  rheumatic  fever,  intermittent  fever,  epilepsy,  asthma). 
On  the  other  hand,,  with  rcffard  to  those  diseases  which  invariably  prove 
fatal  (such  as  hydrophobia,  cancer,  phthisis),  the  deaths  recorded  imply 
necessarily  an  equal  number  of  attacks. 

The  foregoing  statements  show  that  the  data  at  hand,  from  which  the 
general  prevalence  of  disease  may  bo  estimated  or  measured,  are  very  in* 
complete.  It  is  to  be  hoped  that  the  plans  of  registration  of  diseases  now 
under  trial  in  several  communities  may  soon  afford  more  comprehensive 
and  accurate  information  than  wc  at  present  possess. 


'  Supplement  to  the  Thirty-fifth  Report  of  the  Rcg^Rtrar-General,  p.  IxxvilL 

*  Paper  on  the   Political  Kconomy  of  Health  :   Fifth  Report  of  the  Ma«iaobarptta 
Board  of  Health.  Boston,  1874,  p  34ri. 

'  See  the  Supplement  to  the  Thirtjr-ftfth  &«port  of  the  Begiatrmr- General  of  Eng- 
land, (1.  XXXV  i. 

*  The  Lanoet :  February  17,  1877,  p.  25a 
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Englnnd  has  Icg^AlatcKl  mow  on  thU  8uhj<*fit,  during  the  post  hundre<l 
years,  lUnn  any  other  coutilr}%  and  a  careful  examination  of  hot  Uw»  wilJ 
aorv6  fully  to  illustrate  what  I  hiive  Mid. 

A  Uw  upon  thin  nubjWt  uiuHt  beHJriiple,  easily  understood,  and  general 
In  its  application,  and  it  should  not  attf^mpt  to  pontrol  nil  r.ommcri-'ial 
friiuds,  bm  only  »urh  ak  arti  directly  d<*!nnientiil  to  ht'ulth. 

Under  the  action  of  laws  of  thi&  kind,  thoro  ha*  gradually  grown  up 
a  cla^s  of  experts,  who  Unvta  mtuli^  n  s[MH;ial  «tuily  of  thin  subjecii  and 
there  are  many  valuahlo  inouographa  uj>on  aptioial  branchca  of  *dultcra* 
tiotii  and  a  few  general  work*  ujwn  tli<f  siihjWt. 

A  geiierBl  account  of  tlv«  apparatus  and  appliance*  that  have  l««?n 
fomid  U!it?ful  in  tfilti  branoli  of  r^'JK^arch  will  bp  givon,  and  ttfttfrMJinl  sumo 
of  tho  adultcrationit  of  thn  morcT  oonutton  arliclus  of  food,  with  the  niothod^ 
fop  drUnrthig  the  same,  will  be  deacribod* 

A'noirkttfftf  required. — Tht-  food  niiaty»t,  who  must  be  a  chemist,  should 
bi^  furtdaht'd  wkh  a  well-fittL'd  luhoratory,  since  ho  will  find  it  nerpswary  to 
call  to  his  aid  a  thorough  knowlcidgnof  chemiiitry,  and  hv  tnuAt  be  a  man  of 
good  judgment,  who  ia  Oiit  ("ajiily  led  astray  by  public  clamor,  »iiic*t%  by  nmk* 
in^  a  few  binndors,  he  may  do  a  groat  amount  of  harm  to  the  liunest  dealer 
without  lit  ntrfitni^;  tin*  pul>lii\  ileaidri*  buln;^  a  ch^'inist*  he  mu%t  bo  well 
acquainted  with  the  practii^al  use  of  the  microacope,  aincu  much  of  hid 
work  ha*  to  bo  done  wtth  thin  instrument. 

Apporatus  rtqnlrttL — Tho  following  list  of  apparatus  ts  almost  indis- 
penaable.  The  outHt,  at  prrmrnt  priettn,  will  ct(»(t  fnim  %ix  to  acvrn  huu' 
dnsd  dollars,  if  huught  in  thia  eountry.  From  one-quarter  to  one-third  of 
the  prioc  may  be  saved  by  importing  direetly  fnitn  England  or  Gennany. 

Microscope, — A  good  instrument  provided  with  two  eye-pieces  and 
two  objectives  (a  one-inch  and  a  quarter-inch).  Theae  will  give  a  range 
of  magnifying  power  of  from  60  to  300  diameters,  which  will  be  found  to 
be  sufficient  for  all  ordinary  requirements.  The  instrument  should  have 
the  "society  screw"  for  the  objectives,  so  that  no  trouble  will  be  found 
at  any  time  in  increasing  their  number. 

It  should  also  be  furnished  with  a  polarizer.  The  ordinary  second- 
class  objectives  of  the  best  makers  will  be  found  to  be  good  enough  for 
most  purposes.  As  a  rule,  they  are  better  at  present  than  the  best  that 
could  be  obtained  twenty  years  ago. 

The  ordinary  student's  stand  is  all  that  is  needed.  The  instrument 
complete  may  be  bought  for  about  eighty  or  ninety  dollars. 

Balance. — This  should  be  capable  of  carrying  200  gnns.  in  each 
pan,  and  show  with  this  weight  a  variation  of  half  a  milligrm.  or  less. 
Such  a  balance  and  weights  will  cost  about  one  hundred  dollars. 

In  addition  to  this  balance,  a  prescription  balance,  with  the  beam 
under  the  pans,  will  be  found  very  convenient.  Such  a  balance  costs 
about  twenty  dollars. 

Platmum. — Four  platinum  dishes.  These  should  be  6  ctm.  in  diam- 
eter and  15  mm.  deep,  and  should  weigh  about  20  grms.  each.  They  muaC 
have  flat  bottoms. 
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One  platinum  crucible,  4  ctm.  deep  and  25  ram.  wide  at  top,  with  a  I!  I 
in  the  form  of  a  capsule. 

One  platinum  dish  hulding  about  130  c.o.  of  water.  This  should  woi^!i 
about  50  grnis.  This  is  also  best  made  with  a  bottom  almost  perfectly 
flat.  Flal-bottomed  dishes  have  a  groat  advantage  over  the  heniisphfri- 
cal  in  rapid  evaporation.  \Vith  two  dislies  of  cijuiil  diumeter  at  tlie  top, 
one  being  hemispherical  and  the  other  fiat,  5  c.e.  of  milk  will  evaporate  to 
dryness  in  about  half  the  time  in  tfie  flat  dish  that  it  takes  in  the  hemi- 
spherical dish,  and  the  after-manipulation  is  made  more  convenient. 

Tlie  small  dishes  will  be  fouiul  much  more  convenient  than  orucibles 
ft>r  the  ignition  of  organic  substances. 

It  is  well  to  have  a  Hat  piece  of  platinum  about  seven  ctm.  in  diam- 
eter to  serve  as  a  cover  for  these  dishes  wlioii  they  are  used  to  ignite 
substances  that  are  liable  to  decrepitate  when  heated.  Wiien  the  decrepi- 
tation has  ceased,  the  lid  is  removed,  and,  after  igniting  over  a  burner, 
the  adhering  ash  is  added  to  the  contents  of  the  dish. 

Porcelain  crtictb/es. — A  dozen  each  of  Nos.  0  and  1  will  bo  found 
useful. 

Porcelain  (Ushes. — Two  or  three  nests  of  half  a  dozen  each,  capable  of 
holding  from  half  a  litre  down.     These  are  also  best  of  the  flat  form. 

Jiei/kers, — It  is  difficult  to  get  too  many  of  these.  Half  a  dozen  nests 
of  Grilfin's  make,  of  the  wide  form  witli  lips,  wilj  not  be  found  too  many. 

Wtttch-fjl'isiies. — A  dozen  three-inch  and  a  dozen  four-iriL-h  watch- 
glasses,  to  be  used  as  covers  fur  beakers  and  fi>r  eva})oruting  siiuill  cjuau- 
tities  of  liquid,  and  for  making  j)reliminary  observations  in  general. 

TtM-Utben. — A  dozen  each  of  three  tlifTerent  lengths  (4,  5,  and  i)  in.). 

Ga^'lamjM. — Onu  blast  lamp  and  bellows  for  intense  heal.  The  form 
made  by  the  liufTalo  (N.  V.)  Dental  Manufacturing  Co.  is  the  most  con- 
venient I  have  met  with. 

Two  or  three  ordinary  Bunscn  burners,  and  at  least  two  gas-lamps  (tl»e 
flat  fonn,  made  by  Burnham,  comer  Tenth  and  Sansom  Streets,  PhiliLdel- 
phia),  are  extremely  convenient. 

A  small  in ujjtf 'furnace. — The  gas  muffle-furnace,  known  as  Grifllu*s 
miniature,  will  bo  found  to  be  a  great  convenience.  The  muffle  in  tins 
can  be  maintained  for  hours  at  a  bright  re<l  heat,  without  any  attention, 
with  the  consumption  of  about  twenty  feet  of  gas  per  hour.  Cream  of 
tartar,  bread  and  similar  substances  are  rea<lily  burned  in  this,  without  loss, 
to  a  white  ash.  The  heat  can  be  so  nicely  regulated  as  to  leave  the  ash 
unmelted  and  of  the  form  of  the  article  burned.  This  furnace  costs,  all 
complete,  about  twenty  di'Uars. 

Watirr-bath. — The  ordinary  water-bath.s  sold  by  dealers  will  fic  found 
to  be  of  but  little  use,  as  they  require  constant  attention,  and  hold  but  one 
dish  at  a  time, 

A  much  more  cnnveniont  form  is  one  made  of  a  copper  dish,  which  is 
nearly  hemispherical,   and  measures  about  35  ctm.  in  diameter.      Thi?) 
is  provided  with  a  cover,  and  with  tliree  logs  of  such  a  length  that  a  Bun- 
sen  burner  stands  under  it  to  good  advantage. 
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The  cover  is  pierced  with  five  holes — a  Htnall  one  in  the  centre  and  four 
around  it — the  outer  ones  being  made  as  large  as  they  conveniently  can 
be.  The  centre  hole,  which  should  be  of  such  a  size  as  to  support  the 
platinum  crucible,  is  provided  with  a  copper  cover;  the  outer  ones  are 
provided  with  the  ordinary  water-bath  rings,  a  single  ring  being  provided 
for  each  hole.  The  opening  in  these  rings  is  of  such  a  size  that  the 
6uiull  platinum  dishes  are  jtist  supported.  The  rings  are  also  provided 
with  covers,  so  that  one  or  all  of  the  holes  can  be  used,  as  may  be  found 
necessary. 

Air-bath. — This  is  best  made  of  tin,  with  double  Bides  and  a  heavy  iron 
bottom.  The  common  tin  ovens  sold  with  gas-stoves  answer  very  well 
when  slightly  morlified.  The  one  which  I  have  used  for  years  has  double 
sides  and  top,  tlie  bottrvm  being  ma<le  of  an  iron  plate,  which  is  heated  by 
a  single  Bunsen  burner.  It  is  provided  with  a  Bunsen  gas-regulator,  and 
a  temperature  of  100"  C  can  be  maintained  for  hours  with  but  little  vari- 
ation. 

Pi}>€tte«, — The  set  should  comprise  five  :  one  of  a  capacity  of  100 
CO.,  one  of  50  C.C.,  one  of  "Zb  c,c.,,one  of  10  c.c,  and  one  of  5  c.c. ;  also 
one  graduated  the  same  as  a  burette,  with  a  capacity  of  from  0  to  10  c.c. 
by  tenths. 

liitrtUts, — Two  iiolding  100  c.o.  each,  and  one  50  o.c,  with  glass 
atop-Gock. 

I'^'Uvsks, — Two  or  three  of  100  c.c.,  one  or  two  of  500  c.c,  and  one  of 
1,000  c.c.     These  should  be  graduated  with  a  ring  around  the  neck. 

Meamiring  jars. — Half  a  dozen  jars  about  "Z^  ctm.  high,  graduatwl 
into  100  c.c.  These  will  l>e  found  useful  as  crcamometers  and  also  in  am- 
monia tests, 

A  lamp  stand,  half  a  dozen  3-inch  funnels,  a  supply  of  filter  paper, 
and  a  stock   of  sample  bottlos,  will  ab<jut  finish  the  supply  of  apparatus. 

Jteafjetits, — The  ordinary  reagents,  mentioned  in  the  text-books  on 
qualitative  and  quantitative  analysis,  will  be  found  to  be  full  enough  for 
any  case  that  is  likely  to  arise. 

Obtaitiitit/  sampler, — This  is  fre<piently  a  nmlt<?r  of  difficulty,  since 
the  courts  are  apt  to  look  with  disfavor  on  the  purchase  of  samples  for 
the  purpose  of  testing  their  purity  with  a  view  to  criminal  prosecutions, 
very  many  of  which,  in  cases  of  this  nature,  have  arisen  more  out  of 
malice  or  mistaken  zeal  on  the  part  (tf  the  complainants  than  from  any 
desire  t-o  benefit  the  public.  If  (wissiblo,  it  is  best  to  have  the  samples 
come  through  a  third  party,  who  can  show  that  he  was  injured  in  some 
way  by  their  sale.  In  the  case  of  milk,  some  of  the  States  have  prescribed 
methods  of  procedure,  and  appointed  officers  whose  duty  it  is  to  inspect 
the  milk  and  listen  to  complaints.  It  is  very  difficult,  however,  to  got 
any  one  to  come  forward  and  institute  a  complaint  ugainst  a  dealer. 
This  arises  partly  from  the  fact  that  a  large  portion  of  the  community  is 
under  obligations  to  the  store- keepers,  and  is  thus  in  their  power,  and 
partly  from  the  dislike  to  injure  a  neighbor.  If,  however,  coniplttin!  has 
been  made  to  the  proper  officer,  that  a  certain  party  is  selling  tin  adulter- 
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ated  article,  there  is  then  no  objection  to*  the  purchase  of  a  sufficient 
quantity  of  the  suspected  article  for  purposes  of  analysis.  This  sample, 
however,  should  bo  obtained  in  such  a  manner  as  will  fix  the  fact  in  the 
mind  of  the  seller.  It  is  generally  suflicient  to  ask  that  a  bill  be  given  of 
the  same.  This  serves  two  purposes  :  it  establishes  the  fact  of  the  sale, 
ftnd — so  far  as  it  is  designated — the  character  of  the  article  sold.  In  a 
recent  case  of  the  sale  uf  adulterated  olive-oil,  it  was  claimed  that  the 
article  was  not  sold  as  pure  olive-oil;  but  the  bill  of  sale  was  produced  in 
court,  and,  as  it  called  for  "olive-oil,"  the  judge  very  properly  ruled  timt 
olive-oil  meant  olive-oil,  and  not  a  mixture  of  cotton-seed  and  olive-oil, 

lYentment  of' sarrtjtie.  —  After  the  sample  has  been  received,  if  the 
article  is  of  such  a  nature  that  it  can  be  preserved,  it  should  be  divided 
into  two  portions;  one  of  these  should  bo  placed  in  a  glass  bottle  and 
scaled,  in  order  that  it  may  he  shown  in  court  if  the  case  happens  to  come 
up.  The  othfr  portion  is  for  use  in  the  analysis.  If  the  analyst  is  not 
perfectly  familiar  with  the  article  in  question,  he  should  procure  several 
samples  known  to  be  genuine,  and  compare  these  at  every  step  of  the 
analysis  with  the  suspected  article.  Ho  should  also  consult  whatever 
books  he  can  obtain  in  regard  to  the  article  in  question,  bearing  in  mind, 
however,  that  books  cannot  bo  used  in  court,  except  on  cross-examination, 
and  that  one  case  cited  from  personal  experience  is  worth  twenty  from 
the  books. 

Interpretation  qfre^nlt-s  of  nnali/sis. — This  is  often  extremely  difficult, 
and  requires  not  only  a  full  knowledge  of  the  value  of  the  determinations 
made,  but  also  of  the  state  of  the  market,  the  processes  used  in  the  manu- 
facture of  the  article  in  question,  and  a  careful  discrimination  between 
accidental  impurities  and  foreign  substances  that  cannot  be  accounted  for 
in  any  maimer  except  that  they  mast  liave  been  intentionally  added. 

It  is  well  also  for  the  analyst  to  inquire  whether  the  adulteration  is 
injurious  to  health,  for  the  addition  to  food  of  an  article  injurious  to 
health  is  a  much  graver  offence  than  the  ordinary  fraudulent  adultera- 
tions, such  as  are  commonly  found  in  commerce. 

Above  all,  the  analyst  should  never  allow  his  zeal  to  run  away  with 
his  discretion.  His  position  is  a  responsible  one,  and  it  is  his  duty  to 
avoid  giving  needless  alarm,  and  he  should,  abovn  all  things,  bo  careful  not 
to  proceed  in  a  case  until  his  evidence  is  very  strong:,  for  one  case  lost  by 
careless  manag^ement  will  do  1dm  and  the  c^use  more  harm  than  ten  oases 
gained  will  benefit  them. 

CloMificfttion  of  adulterations. — Adulterations  of  food  may  conveni- 
ently be  divided  into  three  classes  :  deleterious,  fraudulent,  and  acci- 
dental. 

DelelerioHS  atlnlUrations  are  such  as  are  directly  injurious  to  health, 
JBjcamplen :  copper  in  pickles,  red  lead  in  Cayenne  pepj>er,  arsenical 
colors  in  oandv.  and  water  in  milk— the  latter  by  diminishing  the  food 
value  of  the  milk,  and  so  starving  the  children  who  are  fed  upon  it.  In 
this  class  must  also  be  placed  all  sophistications  of  drugs  and  medicines, 
since  the  physician  depends  greatly  upon  the  purity  of  these  in  r<»gulat- 
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ing  the  size  of  the  do««  :  if  of  inferior  strength,  they  do  not  proiluce  the 
desired  effect,  and  thus  become  negAtively  injurious. 

It  is  with  this  class  of  adulterations  that  the  health  officer  is  particu- 
larly concerned,  and  in  endeavoring  to  frame  laws  against  adulteration, 
particular  attention  should  be  directed  to  this  division  in  order  that  it 
may  be  comprehensively  defined.  A  case  was  recently  lost  in  Massa- 
chusetts because  it  could  not  he  proved  that  candy  was  an  article  of  food 
in  the  ordinary  acceptation  of  the  term,  and,  although  it  was  shown  that 
it  contained  chromatc  of  lead,  the  defendant  was  allowed  to  escape. 

Much  trouble  in  securing  convictions  for  adulteration  has  arisen  from 
the  confusion  existing  in  regard  to  the  nature  of  the  adulteration  prac- 
tised; many  persons  patting  all  adulterations  without  exception  into  this 
class'.  When  asked  in  court  to  show  how  the  adulteration  was  injurious 
tf>  health,  ihoy  have  been  unable  to  prove  such  injury,  and  the  case  has 
been  lost. 

I^uduUnt  athdterationji. — These  are  such  as  are  in  no  way  injurious 
to  health,  but  which  are  a  fraud  upon  the  pocket.  These  adulterations 
are  by  far  the  most  common.  Many  of  them  have  been  sanctioned  by 
long  usage,  and  it  is  generally  ple^il  in  extenuation  of  the  whnly  class  that 
no  one  is  harmed  by  them,  since  the  buyer,  as  a  general  rule,  knows  what 
he  is  getting.  To  this  class  belong  such  articles  as  package-coffee,  whicli 
is  generally  a  compound  which  contains  no  coffee  ;  salad-oil,  which  is  fre- 
quently free  from  olive-oil,  consisting  mainly  of  cotton-seed  oil  ;  mustard 
diluted  with  flour  and  colored  with  turmeric;  the  mixture  of  inferior 
grades  of  goods  with  higher  grades  of  the  same  material,  the  mixture  be- 
ing represented  as  pure  and  of  full  strength  ;  the  mixture  of  corn-syrup 
or  glucose  with  canc-synip,  the  mixture  being  sold  as  pure  cane-syrup; 
the  sale  of  oleomargarine  or  suet  butter  as  genuine  butter ;  and  tlie  adul- 
teration of  spices  with  ship-bread. 

These  were  all  frauds  in  their  inception,  but,  sanctionea  by  usage,  they 
have  become  difficult  to  deal  with.  The  health  officer  may  and  should 
expose  them  so  far  as  he  can,  but  he  will  Had  that  he  can  do  but  littlo 
with  them  in  the  courts,  the  law  holding  that  when  the  nature  of  the 
article  ia  well  known  to  both  buyer  and  seller  no  fraud  is  committed. 

The  third  class  of  adulterations  consists  of  such  substances  as  are  ac- 
cidonily  present  in  articles  of  food,  i.r.,  which  have  not  been  intentionally 
added,  but  are  either  present  because  natural  to  the  article  or  because 
they  have  become  incorporated  in  it  during  the  process  of  manufacture. 

This  class  of  substances  frequently  causes  considerable  trouble  to  the 
hualth  officer,  and  their  presence  requires  him  to  possess  a  thorough 
knowledge  of  the  process  of  pro<luction  of  the  article  in  order  that  ho 
may  decide  whether  they  have  been  intentionally  added  or  are  merely 
present  through  carelessness,  or  as  a  necessary  consequence  of  some  mant{>- 
ulation  through  which  the  article  has  passed  in  preparing  it  for  use. 

In  case  these  accidental  impurities  arc  of  such  a  nature  as  to  bo  in- 
jurious to  health,  the  article  should  at  once  bo  condemned,  and  means  taken 
to  prevent  its  doing  any  harm;  though  in  this  case  it  would  hardly  be  just 
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to  hold  the  vendor  liable  to  a  further  dcgrcn  than  is  iiivulved  in  the  loss 
of  his  property.  To  thia  class  bclungs  the  grit  occasionally  fouml  in  Hour 
ground  with  recently  dressed  mill-stones;  fragments  of  lead  are  also  occa- 
sionally found  in  flour  from  the  lead  used  in  repairing  the  mill-stones.  In 
the  same  categ-ory  may  be  placed  the  sand  found  in  raw  sugars  and  the 
dirt  and  sand  occasionally  found  in  milk.  A  case  recently  occurred  in 
this  vicinity  in  which  the  cows  had  been  bcddetl  with  dry  sand.  During 
the  milking  somj  of  the  sand  dropped  into  the  milk,  und  occasioned  con- 
siderable annoyance^  as  it  was  found  alrnust  impossible  to  strain  it  out, 
and  the  niilkman^s  business  suftcrcil  in  consequence. 

Of  the  same  nature  is  the  dust  found  in  the  so-called  overland  teas. 
This  dust  arises  from  the  constant  jarring  to  which  the  tea  is  subjected 
during  its  long  railway  ride  fnjm  San  Francisco  to  the  eastern  ports.  The 
tea  is  pure,  but  the  presence  of  the  dusi  has  more  than  once  served  to 
condemn  a  fair  quality  of  tea. 

Another  instance  of  the  same  kind  was  recently  observecL  In  exam- 
ining a  number  of  samples  of  Cayenne  pepper,  the  ash  was  found  to  bo 
red,  and  one  or  two  per  cent,  too  high;  and  it  was  suspected  that  the 
pepper  was  colored  with  oxide  of  iron.  On  examination,  however,  it  was 
found  that  the  unground  pods  in  some  cases  gave  the  same  color  and 
amount  of  ash,  and  that  the  oxide  of  iron  was  probably  derived  from  ad- 
hering dirt  of  a  ferruginous  character.  A  small  amount  of  tartrate  of 
calcium  in  cream  of  tartar  is  another  instance  of  the  same  kind. 

Hassall,  in  his  work  on  adulterations  of  food,  gives  a  long  list  of  arti- 
cles found  by  himself  and  others  in  food.  Some  of  these  arc  hardly  likely 
to  occur  at  the  present  time;  others  seem  to  have  been  copied  from  one 
book  to  another,  without  comment  or  inquiry  as  to  the  probability  of 
their  occurrence.  A  table  similar  to  this,  but  with  the  classification  modi- 
fied as  above,  is  given  below. 


AltTICLES    LIABLE    TO    BE   ADITLTEUATED, 


DDleurionH   ailulura- 


Alum.  Bulpbate  of 
copper. 


Pnuidalcnb  adaltemtloa. 


Other  nbarcbea  whiob  are  Bubsti- 
tuted,  in  whole  or  in  part,  for 
the  geniiir*G  article. 

Water,  burnt  Riiyiir. 

Flours  other  thuu  wheat,  inferior 
flour,  potatoes. 


Copper Water,  other  fats,  ezoess  of  salts, 

Btarcb. 
Salts    of    copper,    Excem  of  water, 
lead. 

Soltn  of  mercury 
in  the  rind. 


A»ld«ntal  adulter- 

ailon. 


Oleomaigarine. 


Aahofl  from 
oven,  (frit 
from      mill- 
Btoncs. 

Curd. 

Meat  damaged 
in  the  proceaa 
of  canning. 


. 
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•ARTICLES  LIABLE  TO  BE  ADULTERATED  {Continue). 


AimoLca. 


Ocletcrioiu   adnlteim- 
tloci. 


FraodDjent  BduHorAtlon. 


Aocklvnta]  adallcr- 
■Uoo. 


Candy  and  PoiaonoaB  oolon 

ConfecUoiieiy.       artificial 


Coffee, 


Cayenne 
per. 

Floor. . . , 
Gin^r. . 


pep- 


Orape- sugar. 


Oin 


Oxide  of  Iron  and 
oiher  coloring 
matters. 

Red  lead. 

Alum , . 


Honey. 


Isinglass , 
Lard,. . . , 
Mostard. 


Alum  salt,  spirits 
of  tarpeotine. 


Causlio  lime,  nlam 

Cbroniabe  of  lead, 

sulphate  of  lime. 

Milk Water. 

Meat Infested  with  para- 
sites. 

Honeradinb 

Fruit  j«Uie«. . .    Auiiiae  colors,  ar- 
*  I    tificial  essences. 

Oatmeal  . .   

Pickles. .......    Salts  of  copper,  al* 

um. 

Preserves Azuline  colors 

Pepper ' 


Chiooory,  peas,  rye,  bcnns. 
acorns,  cbefus-nots.  almond 
or  other  nut-  nhelU.  burut 
sugar,  lower-grade  coffees. 

Animal  fata,  starch,  flour,  and 
sugar. 

Ground  rioo,  flour,  salt  and  ship- 
bread,  indian-meal. 

Ground  rice 

Turmeric.  Cayenne  pepper,  mus- 
tard, inferior  varieties  of  gin- 
ger. 

Water,  sugar. 


Qlncoae,  cane-stigar. 


Gelatine. 

Starch,  stearine,  salt 

Yellow    lakes,    flour. 

Cayenne  jjcpper. 
Dnmt  sugar,  anuotto. 


Tnmip. 

Gelatine,  apple  jelly. 


turraerio, 


Sago I 

Kum Cayenne     pepper, 

artificial  cssencca  ' 
Sugar Salts    oC    tin    and    Hice-floor 

lead,  gypsum. 


Apples,  pumpkins,  molasses. 
Flour,  ship-bread,    rmuttanl,  lin- 

seed -meal. 
Potato -starch. 
Water 


Sploes.,.. 
Cloves  . . 
Cinnamon. . 
Pirneoto  .. 
Tea 


Vinegar Sulphuric,    hydro- 
chloric, and    py- 

I    roligiieous  acids. 
Wine Aniline  colors, 

[    orude  brandy 


Flour,  siarahefl, 

ArrowTooL 

Spout  bark- 

Ship-hrend. 

Foreign  leaves,  spent  tea.  plum- 
hagu.  gum,  JnJigo.  Prupsion 
blue.  China  clay,  soap-stone, 
gypnum. 

Burut  suijar,  water. 


Water. 


Flour. 


Oxide  of  iron. 
Grit  and  sand. 


Pollen  of  vnri- 

oun  plants,  in- 
sects. 


f^nd.  dirt. 
Tainted. 


Old  and  wormy. 


Band. 


Burnt  suj;ar. 

Sand  and  dirt, 
innectA  dead 
and  alive. 


Fermginooa 
earth. 


Sulphate  ol 
potaasik 
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The  above  list  is  n  formiJable  one;  but,  fortunately,  the  majority  of 
articles  sold  in  our  markets  are  not  adulterated  with  nny  injurious  sub- 
stances, and,  in  giving  this  list,  it  is  not  to  be  undersl<K)d  tliat  these 
adtdterations  are  frequent  or  oven  common.  Many  of  them  have,  how- 
ever, been  met  with  recently,  and  the  health  officer  would  do  well  to  be 
on  his  guard  against  the  entire  list. 

Methods  of  Detecting  AdutterattOM  in  Special  Cases, 

Arrowroot. — The  only  substances  which  are  likely  to  be  added  to  this 
as  adulturations  are  *'  terra  alba,**  which  may  be  gypsum  or  China  clay, 
and  other  starches. 

The  former  may  be  detected  by  igniting  five  grammes  of  the  suspected 
arrowroot,  and  weighing  the  residue.  In  a  pure  sample  this  should  not 
exceed  two  or  three  parts  in  one  thousand;  if  the  residue  is  much  larger 
than  this,  the  arrowroot  should  be  examined  by  the  usual  tests  for  gyp- 
sum and  silicate  of  alumina.  Arrowroot  should  not  contain  an  excess  of 
moisture.  Other  starches  are  dotocled  by  tlie  microscope,  a  pure  arrow- 
root  being  used  for  comparison.  The  most  common  adulterant  is  }>otato-. 
starch. 

Jtrandt/. — This,  when  genuine,  is  the  alcohol  distilled  from  wine.  As 
sold,  however,  it  is  rarely  genuine.  AVhen  made  from  the  gra|>e,  it  is 
made  from  the  fermented  husks,  or  marc,  Irft  after  the  wine  is  pressed 
out.  A  largo  portion  of  lliat  in  tho  nmrkft  is  made  from  so-call(.'d  neutral 
spirits,  which  are  merely  alcohol  which  luis  been  rectified  hy  passing  over 
wood  charcoal.  These  neutral  spirits  are  colored  with  burnt  sugar,  or 
"French  color,"  and  fliivor*^-!!  with  oil  of  cognac;  a  little  catechu  is  then 
added,  so  as  to  imitate  llie  Umiki  uf  the  w«K>d,  and,  fntally,  a  little  simple 
syrup,  so  as  to  take  off  the  rough  edge  and  impart  a  smooth  taste.  In 
this  country  the  spirit  used  is  generally  free  from  any  objectionable  ingre- 
dients. The  foreign  article,  marlc  from  potato- whiskey,  is  more  objection- 
able. No  proof  has  been  advanced,  however,  that  these  imitation  brandies 
are  any  more  deleterious  than  the  genuine  article.  The  aduItiTations  are 
so  close  imitations  of  the  extracts  found  in  the  true  article,  that  it  is  ex- 
tremely difficult  to  detect  them,  and  all  that  can  be  done  istospc  that  the 
article  is  free  from  excess  of  fusel-oil.  The  moat  ready  test  for  this  is  the 
simple  expedient  of  rubf>iiig  a  little  on  the  hand  and  observinjy  whether 
any  odor  remains  after  tlio  main  part  of  the  alcohol  has  evaporated. 
Good  brandy  should  evaporate  completely  and  leave  no  disagreeable  odor 
on  the  hand. 

Bread. — The  chief  troubles  that  are  met  with  in  regard  to  bread  are, 
first,  light  wcif/ht.  Following  the  Kiiglish  law,  many  of  the  States  have 
decreed  that  the  loaf  of  bread  shall  weigh  a  certain  number  of  ounces; 
this  is  generally  thirty-two.  As  a  matter  of  fact,  it  is  rarely  found  that 
bread  holds  out  in  w^sight.  Some  samples  weighed  in  Boston,  a  few  years 
ago,  varied  from  ll»  to  30  ounces.  The  price  varied  inversely  as  the 
weight,  the  30-ouuce  loaf  being  sold  for  H  cents,  and  the  19-aunce  for  10 
cents. 
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The  bread  soM  in  the  poorer  claas  of  shops  is  apt  to  bo  dark  in  color, 
sour,  and  consequently  lioary. 

The  common  adulteration  is  by  means  of  potatoes.  When  flour  is 
high,  and  potatoes  low,  the  bakers  use  potato-yeast  to  a  considerable  ex- 
tent. Tb4?re  is  nothing  injurious  in  this  use  of  potatoes,  except  that  the 
bread  is  thus  enabled  to  hold  more  moisture,  and  the  consumer  buys  a 
little  more  water. 

The  controversy  on  the  use  of  alum  in  bread  is  very  old,  and  still  con- 
tinues in  England.  If  alum  is  used  in  this  country,  it  must  be  but  spar* 
"igly-  Research  recently  undertaken  to  find  this  ingredient  was  unsuc- 
cessful, though  some  of  the  hread  would  have  been  much  improved  by  its 
use.  The  method  of  procedure  for  its  detection,  which  has  been  found 
to  be  the  best,  is  the  following:  Burn  100  gnus,  of  the  bread  to  ash. 
If  this  is  dune  in  a  muffle,  the  ash  may  bo  reduced  to  whiteness;  if  over 
a  lami>»  some  of  the  carbon  will  remain  unconsumcd.  Treat  this  ash, 
wliich  may  vary  from  one-half  to  one  and  a  half  per  c«nt.,  with  strong 
hydrochloric  acid;  evaporate  to  dryness,  to  remove  any  silica  that  may  bo 
present;  add  a  drop  or  two  of  strong  hydrochloric  acid  and  some  boiling 
water;  then  filter;  add  to  the  filtrate  a  few  drops  uf  phosphate  of  soda,  then 
ammonia  in  excess.  The  precipitate,  which  always  forms,  consists  of 
phosphates  of  lime,  magnesia,  iron,  and  alumina.  The  two  last  are  in- 
soluble in  boiling  acetic  acid.  An  excess  of  acetic  acid  should  therefor© 
be  added,  the  liquid  brought  to  a  boil,  and  then  filtered;  the  precipitate 
should  then  be  ignited  and  weighed.  Bread  free  from  alum  gives  a  pre- 
cipitate of  from  .005  to  .013  per  cent.  The  larger  amount  is  therefore  to 
be  subtracted  from  the  amount  of  phosphates  found,  and  the  remainder 
multiplied  by  3.733  gives  the  per  cent,  of  ammonia  alum  in  the  bread;  or, 
if  pofash-alum  was  used,  then  the  factor  should  bo  4.481. 

Ji^ample:  A  certain  brearl  gave  .130  per  cent,  of  phosphate  of  alu- 
mina. 

.120  —  .013  =  .107  per  cent,  of  phosphate  of  alumina. 

.107  X  3,733  =  ,399  per  cent,  of  alum  used,  or  a  two-pound  loaf  would 
contain  54.8C  grains  of  alum. 

Some  of  the  fancy  crackers  and  ginger-snaps  found  in  the  market  aro 
said  to  contain  considerable  quantities  of  alum. 

If  the  ash  of  bread  or  crackers  rises  above  two  per  cent,  it  should  be 
examined  for  mineral  impurities. 

Hittter, — In  this  country  this  articlo  has  until  recently  been  free  from 
any  adulterations,  though  occasionally  a  sample  is  met  with  containing 
starch.  The  commonest  impurity  i»  an  excess  of  icater.  Good  butter, 
when  freshly  cut,  should  not  show  any  cavities  containing  discolored 
water.  Curd  or  hutter-milk  may  form  one  of  the  impurities  of  butter. 
This  arises  from  imperfect  working,  and  may  be  detected  by  examination 
with  the  micro8co|)e,  or  by  molting  the  butter  in  a  test-tube  over  a  little 
water,  when  the  milk  and  curd  will  separate  from  the  fat  and  form  a  layer 
between  the  water  and  the  fat.  The  amount  of  water  may  bo  determine<l 
by  drying  about  three  or  four  grammes  of  the  butter  over  the  water-bath 
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for  some  hours.  The  amount  of  curd  may  he  ascertained  by  dissolving 
out  the  fat  witli  ether  and  weighing  the  residue  on  a  dried  filter.  This 
15  ignited,  and  ll>e  amount  of  ash  determined  and  subtracted  from  the 
total  weight  of  residue  from  ether.     This  gives  the  amount  of  curd. 

The  amount  of  water  in  good  hutter  sliould  not  exceed  VZ  per  eent,, 
the  aniou[it  of  salt  0  per  cent.,  and  tfie  amount  uf  curd  1  ur  :i!  per  ctiiit. 
The  residue  from  ether,  if  large,  should  be  examined  with  the  microscope 
for  starch. 

The  presence  of  fata  other  than  butter-fat  is  sometimes  suspected,  but 
no  very  satisfactory  teats  have  yet  been  found  for  the  same.  Most  of  the 
tests  given  in  the  books  proceed  on  the  assumption  that  some  special  fat 
is  used.  The  closest  imitation  to  butter  yet  made  is  undoubtedly  the 
oleomargarine  of  M.  Mege.  This,  when  properly  made,  agrees  with  hulter 
in  its  molting  jmint.  It  is  a  little  deficient  in  flavor,  but  not  enough  so 
to  cause  any  remark.  If  carelessly  made,  it  may  contain  traces  of  mem- 
brane, and  may  also  show  crystals  of  the  stearates.  But  connnon  butter 
frec|uently  docs  tlie  same.  The  most  satisfactory  test  proposed  so  far  is 
the  detennination  of  thu  amount  of  volatile  acids  contained  in  the  butter- 
fat.  For  this  purpose  tliree  granunes  of  the  pure  fat  are  sapoiiiiied  with 
a  concentrated  solution  of  pota»]i.  A  clear  soap  is  obtained  in  this  way, 
which  is  decomposed  with  dilute  hydrochloric  acid ;  the  temperature 
is  raised  above  the  fusing  points  of  the  acids  ;  they  arc  then  thrown  on 
a  wet  filter,  waslied  wiih  boiling  water,  and  dried  at  ltK)°  C\  Butter  gives 
about  88  per  cent,  of  insoluble  fatty  acids,  while  other  fats  give  about 
95.5  per  cent.  Care  must  be  taken,  in  washing  the  fatty  acids,  that  it  is 
done  thoroughly,  or  else  the  results  will  lead  to  erroneous  conclusions. 
Copper  is  occasionally  present  in  samples  of  high-colored  ^butter.  It 
comes  from  the  annotto  which  is  used  to  color  the  butter,  the  annotto  of 
commerce  being  frequently  adulterated  with  sulphate  of  copper, 

CanneJ  vegetabUif  ami  meats. — Frequent  cases  have  been  reported  of 
late  years  of  sickness  arising  from  the  usl*  of  canned  meals.  The  cause 
seems  mainly  to  have  been  improper  methods  of  cHruiing,  or  the  use  of 
meat  that  was  tainted  before  being  canned,  Unforlufjately  we  can  do 
notiiing  in  such  cases  by  an  inspection  of  the  meat,  for  it  generally  ap- 
pears to  be  alt  riglit. 

In  buying  meats  and  vegetables — if  care  is  taken  in  their  selection,  all 
cans  being  avoided  which  are  not  concave  in  tbo  heads, — but  Httlo  risk  is 
run. 

An  examination  of  the  outside  of  the  can  is  the  only  guide  we  can 
have  in  this  class  of  articles.  The  heads  should  be  slightly  concave. 
This  shows  that  they  were  hot  when  sealed.  If  the  heads  are  convex,  it 
shows  that  decomposition  has  commenced  in  tite  can. 

Sometimes,  through  careless  soldering  or  the  use  of  ternc  plate  in  mak- 
ing the  cans,  the  articles  preserved  become  contaminated  with  lead.  As 
this,  at  the  most,  only  exists  in  very  small  quantities,  its  detection  is  often 
a  matter  of  difficulty.  Tlie  best  method  of  proceeding  is  to  destroy  tho 
organic  matter  either  with  aqua  regia  or  chlorhydric  acid  and  chlorate 
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of  potassium  ;  then  pass  hydrogen  sulphide  through  the  dilute  solu- 
tion, fitter  and  examine  the  preo'ipitate  in  the  usual  manner  for  tin  ami 
lead. 

Copper  is  also  occasionally  found  in  these  goods  ;  it  comes  from  the 
copper  vessels  used  in  their  preparation.  This  may  b*>  detected  by  the 
same  means  that  arc  used  in  the  detection  of  lead  and  tin.  Copper  is  to 
be  particularly  looked  for  in  canned  vegetables  and  pickles,  which  were 
formerly  very  generally  colored  with  salts  of  this  metnl.  Another  fraud 
practised  in  these  goods  is  dilution  with  water  or  with  syrup,  the  can  hav- 
ing comparatively  little  solid  matter  in  it.  There  has  also  been  frequent 
complaint  of  light  weight  and  smtill'sizcd  cans. 

Cheese* — Cases  frequently  occur  in  which  cheese  has  uTidcrgono  a  pecu- 
liar fermentation,  which  renders  it  poisonous.  Whole  families  have  been 
seized  with  violent  pain^  and  vomiting  after  eating  such  cheese.  This 
jicculiar  condition  seems,  however,  to  he  of  rare  occurronee. 

The  rind  of  cheese  is  frequently  washed  with  arseniea!  or  meicurial 
washes  to  protect  it  from  flies  and  other  insects.  It  should  therefore  be 
examined  separately  from  the  rest  of  the  cheese. 

All  cheese  is  artificially  colored.  This  is  generally  done  with  annotto, 
and  can  hardly  Vk?  called  an  adulteration. 

Recently  in  this  country  "*  oleomargarine  "  is  said  to  be  substituted,  to 
some  extent,  for  the  butter-fat  which  should  be  present.  The  method  of 
working  is  to  allow  the  milk  to  stand  for  twelve  hours,  and  skim  off  the 
cream  which  is  used  in  making  butter.  An  equivalent  portion  of  "oleo- 
margarine/* or  of  pure  tasteless  tallow-oil,  is  then  added,  and  the  cheese- 
making  proceeded  with  in  the  usual  way.  The  detection  of  this  fraud  is 
extremely  difficult,  if  not  impossible. 

The  analysis  of  cheese  is  made  by  taking  two  or  three  grammes  rut 
into  thin  slioes,  drying  it  on  the  water-bath  imtil  it  ceases  to  lose  weight, 
then  boiling  it  with  benzine  until  the  fat  is  extracted,  and  weighing  the 
residue.     The  residue  is  ignited  and  the  ash  determined. 

The  composition  of  good  American  cheese,  according  to  B'yth,  is 
about  as  follows : 

Water. 22.59  to  31.80. 

Fat 35.41  to  28.70. 

Caseine 37.20  to  3t>.00. 

Ash 4.80  to     3.50. 


Skimmed-milk  cheese  will  show  much  less  fat  and  a  larger  proportion  of 
caseine.  Sago  cheese  is  colored  with  chlorophyl  and  flavored  with  sage. 
It  is  customary  to  color  only  a  portion  of  the  curd,  and  then  to  mix  this 
through  the  mass  so  as  to  give  it  a  handsome  mottled  appearance.  This 
cannot  he  regarded  as  an  adultenition,  as  it  comes  under  the  head  of 
those  liarmless  operations  which  are  done  to  please  the  eye  or  suit  the 
taste  of  the  consumer. 
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Candy  and  confectionery. — No  article  of  food  is  so  liable  to  bo  inju- 
riously athiUerated  as  candy  and  all  kinds  of  confectionery.  Even  tfuj 
perfectly  white  candy,  which  is  free  from  injurious  coloring  matters,  is 
frequently  flavored  with  fusel-oil  (essence  of  banana),  oil  of  bitter  almonds, 
or  essence  de  mirabano  (nitro-benzole),  pnissic  acid  in  various  forms  known 
as  almond  flavor,  and  various  other  essences  and  extracts  which  are  poi- 
sonous in  their  nature,  and  which  are  used  in  large  excess  by  the  makers 
in  order  to  give  a  strong  flavor  to  the  article.  Various  coloring  mattera 
of  a  poisonous  nature  are  used  in  the  colored  candies  frequently  to  bo 
found  in  the  shops,  A  long  list  of  such  articles  maybe  found  in  IlassatPs 
treatise  on  Foods,  or  in  an  article  published  in  the  proceedings  of  the 
American  Pharmaceutical  Association  for  1878".  The  vegetable  colors 
can  frequently  be  identified  by  dyeing  pieces  of  mordanted  cloth  witli 
ihcm  in  a  bath  slightly  acidulated  with  acetic  acid.  The  aniline  colors 
are  easily  identified  by  dyeing  unmordant^d  wonl  in  a  neutral  or  slightly 
acid  bath.  Mineral  colors  must  bo  souglit  for  by  the  usual  methods  of 
qualitative  analysis.  For  identification  of  coloring  matters,  Bolley's 
Manual  may  be  studied  with  advantage. 

Glucose  is  probably  )>resent  to  a  greater  or  less  extent  in  most  candy, 
but  frequently  the  candy  is  almost  entirely  composed  of  it.  Such  candy 
should  be  examined  for  free  sulphuric  acid  and  for  excess  of  lime  or  sul- 
phate of  lime,  since  the  glucoses  of  the  market  generally  contain  an  excess 
of  these  bodies.  The  glucose  itself  is  harmless;  it  is  oidy  its  impurities 
that  are  to  be  feared.  "Terra  alba,"  which  maybe  either  gypsum  or 
China  clay,  is  frequently  found  in  certain  kinds  of  cheap  candy,  such  as 
conversation  lozenges.  They  are  to  besought  for  in  such  candies  as  have 
a  \Gry  white  opaque  appearance.  Flour  is  sometimes  classed  as  an  adul- 
terant. It  is  very  apt  to  bo  present,  as  it  is  used  for  various  purposes  in 
the  raamifacture  of  candy.  It  is  harmless,  and  less  injurious  than  the 
real  article.  It£  use,  even  in  excessive  quantities,  can  only  be  condemeied 
on  the  ground  that  it  is  a  fraud,  so  fur  as  it  is  used  to  make  weight.  The 
frosting  on  cakes,  being  of  the  same  nature  as  confectionery,  is  subject 
to  the  same  adulterations  and  frauds. 

Very  frequently  papers  colored  with  Paris  green,  or  with  the  acoto- 
arsenite  of  ooppor,  have  been  used  as  a  covering  for  rolls  of  lozenges,  and 
such  pnpers  are  almost  universally  used  to  iimke  the  ornatuental  leaves 
with  which  cakes  are  ornamented.  Such  a  practice  cannot  be  too  strongly 
condemned. 

Coffee, — This  article  is  rarely,  if  ever,  injuriously  adulterated.  The 
fraudulent  adulterations,  however,  are  numerous.  The  sophistications 
commence  with  the  whole  berry,  which  is  polished  and  variously  manipu- 
lated, so  as  to  deceive  the  consumer  as  to  quality.  The  berry  itself  has 
been  imitated,  according  to  some  writers,  though  this  story  seems  about 
on  a  par  with  wooden  hams  and  nutmegs.  It  is  sometimes  weightej  with 
water  after  roasting,  by  subjecting  it  to  a  current  of  steam  while  fitiU 
warm. 


364 


ADULTEKATIOK  OF   FOOD. 


It  may  be  safely  said  that  scarcely  a  brand  of  the  so-called  package- 
coffees  contains  any  coffee. 

Essence  of  coffee  consists  mainly  of  burnt  molasses,  Package-coffees 
are  largely  composed  of  peas,  chiccor}',  and  rye  roasted  and  ground.  A 
small  nut,  called  chefus-nut,  is  occasionally  found  in  the  market,  and  is 
used  for  the  same  purpose.  Almond-shells,  treated  with  molasses  and 
thon  roasted,  make  a  fair  imitation. 

The  best  method  of  detecting  these  various  articles  is  to  become 
thoroughly  familiar  with  the  appearance  of  ground  coffee  under  the  micro- 
scope, low  powers  being  used,  such  as  two-  and  throe-  inch  objectives,  und 
then  to  compare  the  suspected  articles  with  the  genuine. 

Throwing  the  suspected  sample  on  cold  water  and  stirring  it  around 
so  as  to  wet  each  particle,  will  frequently  serve  to  separate  the  adultera- 
tion. Pure  coffee  swims  nmch  longer  than  any  of  the  ordinary  adultera- 
tions, and  it  colors  the  water  but  slowly.  Chiccory  sinks  and  colors  the 
water  rapidly  ;  peas  sink  and  only  color  it  slightly  ;  rye  colors  rather 
more  than  coffee,  and  sinks  rather  more  quickly,  Ciiiccory  is  used  very 
largely  by  hotels  and  res^lauraiits  to  give  the  dark  color  to  the  infusion, 
which  is  thought  by  many  to  be  an  indication  of  strength.  The  grains  of 
ground  coffee  are  hard  and  crumble  between  the  teeth  ;  ground  chiocMry 
is  softer  and  does  not  crumble.  Fcas  and  rye  are  easily  recognized  by 
the  naked  eye  from  the  shape  of  the  fragments. 

Cocoa  and  chocolate. — The  chief  adulterants  in  these  are  fats  other 
than  those  of  the  cocoa  nib.  Flour  is  also  used  as  an  adulterant,  and 
oxide  of  iron  as  a  coloring  agent  when  excess  of  flour  is  used.  Sugar, 
starch,  and  flavoring  matters  are  legitimate  in  chocolate,  since  it  is  a 
manufactured  article,  and  understoorl  to  be  such.  The  oxide  of  iron  can 
be  readily  detected  in  the  ash  ;  the  flour  or  starch, 'by  dissolving  in  water 
and  examining  the  residue  under  the  microscope.  The  foreign  fats  may 
be  detected  by  extracting  the  fat  with  benzine  and  determining  its  nielt- 
ing  point,  which  is  about  35°  C,  while  that  of  tallow  is  about  eight  or 
ten  degrees  higher.  If,  after  separation  of  the  fat,  it  is  exposed  to  the 
air^  it  will  remain  sweet,  if  pure,  but  will  soon  become  rancid  if  it  has  been 
adulterated  with  animal  fats. 

Flour. — ^This  is  extensively  sophisticated  in  England  and  Europe,  but 
seems  in  this  country  to  be  generally  pure  and  of  fair  quality.  The  most 
trouble  met  with  is  from  flours  matle  of  damaged  wheat.  These  flours 
make  dark-colored  heavy  bread,  since  they  are  generally  deficient  in  glu- 
ten. Occasionally  a  sample  of  flour  is  met  with  which  has  been  adulter- 
ated with  rice  or  Indian-meal,  but  these  are  not  at  all  common.  Both  of 
these  adulterations  can  be  readily  detected  by  careful  washing  with  water; 
the  rice  and  corn  Hours,  being  heavier,  sink  to  the  bottom,  when  the  flour 
and  water  may  be  poured  off  and  the  residue  be  examined  by  the  micro- 
scope. 

Ginger. — This  article  is  generally  sold  of  two  grades,  the  pure  and  the 
colored.  The  colored  ginger  is  mixed  with  about  half  its  weight  of  tur- 
meric, and  is  used  for  flavoring  and  coloring  ginger-bread.     Very  fre- 
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quently  other  grades  of  ginger  are  sold  for  genuine  African  gingor,  and 
it  is  strengthened  witli  mustard.  Additions  of  flour  and  turmeric  can 
best  be  detected  with  the  microscopo. 

/7oH<?y, — This  is  frequently  largely  adulterated  witli  glucose.  The 
only  way  to  detect  this  is  to  incinerate  a  small  portion  and  examine  tho 
ash.  If  it  is  large,  0,10  per  cent,  or  upward,  starch  sugar  may  be  sus- 
pected. Starch  sugar  generally  contains  considerable  dextrine;  dextrine 
is  insoluble  in  strong  alcobul,  whilo  honey  sugar  is  completely  soluble. 

Entire  absence  of  pi)llen  grains  in  the  residue  left,  when  honey  is  dis- 
solved in  water,  is  also  suspicious.  Pure  honey  always  yields  more  or  leas 
of  the  pollen  of  the  plant  from  which  it  is  derived. 

JLard. — I^rd  should  molt  to  a  clear  fat  without  sputtering,  should  bo 
completely  soluble  in  benzine,  and  should  be  free  from  any  burnt  odor  or 
taste.  It  is  frequently  adulterated  witli  lime-water  and  alum  to  improve 
its  col*^r  and  add  to  its  weight.  It  is  also  sometimes  adulterated  with 
starch.  If  intended  for  export  to  southern  ports,  it  is  hardened  with 
stcarine,  thus  raiding  its  melting-point. 

Mttstanl. — This  is  sometimes  colored  with  chromate  of  lead  to  give  it 
ft  bright  color.  The  presence  of  the  metal  may  he  dt^tectod  by  the  ordi- 
nary tests  for  lead.  It  is  also  colored  by  turmeric,  which  may  be  detected 
by  the  microscopo.  It  is  weighted  with  sulphate  of  Hme,  which  is  shown 
by  increased  weight  of  ash.  Good  mustard  yiehls  about  six  per  cent,  of 
ash.  The  lime-lake  of  Persian-berries  is  somotimea  used  as  a  coloring 
matter. 

Ca*/enne  pepper. — This  is  said  by  Hassall  to  bo  colored  with  red  lead, 
but  recent  observers  have  failed  to  Hn-l  it.  It  is  sophisticated  with  rice- 
flour,  rye-flour,  salt,  and  shlp-brea'l.  The  ash  is  found  to  sometimes  con- 
tain one  or  two  per  cent,  of  oxide  of  iron.  This  is  evidently  an  accidental 
impurity,  since  the  asli  of  the  unground  pods  is  eolorccl  in  the  same  way. 

Jlorse -radish. — Much  of  the  grated  fiorsc-ra^ish  that  is  sold  consists 
largely  of  turnip. 

I'}'nit-jdlU.s, — Many  of  these  are  what  they  purport  to  be  only  in  name, 
being  made  from  apple-jelly  colored  and  flavored  to  suit  tho  name.  Some 
are  said  to  contain  gelatine.  The  coloring  matters  used  are  sometimes 
quite  objectionable,  and  this  is  true  ot  most  of  tfie  flavc»rs  usod.  The 
safest  course  to  pursue  in  regard  to  them  is  not  to  use  thorn  iiidess  the 
source  from  which  they  come  is  known,  and  known  to  be  trustwortliy. 

Milk. — This  substance  is  the  most  important  article  of  food  entering 
into  daily  use,  since  it  forms  the  entire  or  almost  the  entire  food  of  chil- 
dren at  an  age  when  they  are  but  little  able  to  resist  any  tampering  with 
their  nourishment.  From  its  importance  and  from  the  ease  w^ith  which  it 
is  adulterated,  great  attpiilioii  has  been  paid  to  it,  and  we  have  now  tlie 
results  of  many  thousands  of  anaU'ses.  Many  of  the  earlier  of  tfiese,  from 
ihc  methods  then  in  use,  were  necessarily  imperfect,  and  cannot  well  be 
compared  with  more  modern  work.  But  those  made  both  in  this  country 
and  in  England,  since  Wanklyn  published  his  admirable  monograph  upon 
this  subject,  have  all  been   made  substftiitially  by  this  process,  and  are 
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consequently  strictly  comparable.  From  these  analyses  the  following  lias 
been  deduced  as  a  standard  below  which  puro  milk  should  not  falL  Milk 
can  easily  bo  kept  up  to  this  standard  by  proper  feed  and  care  of  the 
cows.     Any  falling  below  it  is  suspicious. 

Avenge  compositioa  of 

paro  milk. 

Specific  gravity 1.030  + 

Cream,  per  cent,  by  volume, ,...,..»         S^  + 

Per  cent,  by  weigfat. 

Sugar 4.40 

Caseine 4.30 

Ash 00 

Solids  not  fat 9.30 

Fat 3.20 

Total  solid 12.50 

Water 87.50 


100.00 
The  Society  of  Analysts  in  England  has  adopted  the  following  sliglitly 
lower  standard : 

Solids  not  fats 9.00 

Fat 2.50 

Total  solids 11.50 


This  is  too  low,  however,  and  does  not  give  the  public  a  fair  chance. 
The  plan  which  has  been  found  best  in  practice  here  is  to  call  all  milk 
falling  below  the  first  standard  adulterated,  but  not  to  prosecute  the  milk- 
man unless  it  falls  below  the  society's  standard,  and,  in  calculating  results 
of  analysis,  to  use  the  first  standard.  The  New  York  Board  of  Health 
relies  almost  entirely  upon  the  lactometer ;  but  in  Massachusetts^  Rhode 
Island,  Maine,  and  perhaps  some  other  Slates,  an  analysis  is  required. 

The  first  step  to  be  taken  in  the  analysis  is  to  ascertain  the  specific 
gravity.  This  is  cither  done  with  an  ordinary  hydrometer  or  by  means  of 
a  specific  gravity  bottle.  The  hydrometers  in  use  are  graduated  accord- 
ing to  various  plans.  The  one  which  has  been  found  most  convenient  la 
a  simple  spindle  about  fifteen  centimeters  long.  The  stem  of  this  is  grad- 
uated from  0°  to  40",  0**  representing  pure  water,  40°  representing  the 
specific  gravity  1.040.  This  range  is  sufficient  for  all  uses,  and  the  instru- 
ment is  readily  c-arried  in  the  pocket,  and  is  so  short  that  it  flouta  in  an 
ordinary  quart-measure.  With  this  instniment  any  milk  that  stands 
above  33*  is  pretty  sure  to  be  skimmed,  while  that  which  falls  below  29®  is 
equally  sure  to  bo  watered.  The  advantage  of  this  instrument  over  those 
in  common  use  is  that  no  standard  is  assumed  on  the  instrument  itself, 
and  its  findings  are  merely  a  plain  statement  of  facts. 

The  New  York  Board  of  Health  instrument  assumes  that  1.029  is  the 
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spcciGc  gravity  of  pure  milk,  an<l  the  space  between  this  mark  and  0"  is 
divided  into  100°.  On  this  instniment  1°  represents  one  per  cent,  of 
milk  in  the  sample.  Thus  a  sample  standing  at  50°  would  consist  of  50 
parts  of  milk  and  50  parts  of  added  water. 

The  Orange  County  lactometer,  which  is  a  favorite  among  the  milk- 
men, is  graduated  into  25*;  0°  represents  water,  while  25°  represents 
specific  gravity,  1.0-tO,  On  this  instrument  pure  milk  by  the  New  York 
standard  is  18.1%  or,  by  the  standard  of  1.030,  18.75''.  The  objection  to 
the  use  of  the  lactometer  is  that  very  rich  or  warm  milk  stands  as  low  as 
watered  milk.  It  is  best  used  only  in  the  preliminary  examination  of 
milk  supposed  to  be  tampered  with.  If  milk  stands  above  1.029  there  is. 
but  little  use  in  going  further  in  the  examination,  unless  a  case  of  skim- 
ming can  be  made  out ;  but  this  last,  in  the  absence  of  any  legal  stand- 
ard, is  difficult. 

The  creamomcter  consists  of  a  glass  jar  about  25  mm.  in  diameter  and 
25  ctm.  deep.  This  is  graduated  from  0  to  100,  the  100  mark  being  at 
the  bottom  of  the  sc^Ie.  The  100  c.c.  mixing  jars,  such  as  are  to  be  had 
at  any  dealers  in  chemical  glass  apparatus,  answer  rery  well.  A  sample 
of  the  well-mixed  milk  is  to  be  poured  into  the  jar  until  the  upper  surface 
of  the  milk  corresponds  to  the  zero  mark.  The  jar  is  then  to  be  set  in  a 
cool  place  for  twenty-four  hours,  at  tlie  end  of  which  time  the  amount  of 
cream  is  read  off.  This  test  is  very  unreliable,  as  it  is  influenced  by  the 
amount  of  agitation  which  the  milk  has  previously  undergone,  by  the 
breed  of  the  cow,  and  by  the  temperature.  It  is  best  made,  however,  to 
servo  as  a  check  on  other  observations.  The  richness  of  the  milk  may 
also  be  judged  by  its  opacity-  A  milk  rich  in  cream  is  much  more  opaque 
than  a  skimmed  or  watered  milk.  To  test  milk  in  this  way,  a  little  instru- 
ment has  boon  devised,  consisting  of  a  small  vessel  with  parallel  sides.  A 
given  amount  of  water  is  placed  in  the  vessel,  and  then  the  milk  is  added 
drop  by  drop,  until  a  candle  can  no  longer  be  seen  through  the  solution. 
From  the  quantity  of  milk  required  to  produce  this  opacity,  its  riclineaa  is 
determined,  this  being  in  inverse  proportion  to  the  quantity  of  milk 
used. 

The  next  point  to  be  determined  is  the  amount  of  total  solids.  For 
this  purpose,  five  o.c.  of  the  milk  are  measured  into  a  small  platinum 
dish  of  known  weight,  which  should  have  a  perfectly  flat  bottom;  the  milk 
is  then  weighed  accurately  and  plaeed  on  the  water-bath  and  evajiorated 
to  dryness.  This  takes  generally  about  an  hour.  It  is  then  placed  in  the 
drying-oven,  and  maintained  at  a  temperature  of  100^  C.  for  a  half-hour 
longer,  when  it  is  again  weighed.  The  increase  in  weight  above  the 
weight  of  the  dish  gives  the  total  solids.  Oh  examination,  the  milk  will 
be  found  to  have  dried  in  two  separate  layers — an  upper  thin  skin  and  a 
lower  one,  which  is  honeycombed  in  appearance.  Petroleum  benzine,  of 
specific  gravity  70°  B,,  or  less,  is  then  poured  over  this  residue  and  al- 
lowed to  stand  an  hour.  At  the  end  af  this  time  the  benzine  is  poured 
off — care  being  taken  that  none  of  the  upper  film  is  lost — and  replaced 
by  a  fresh  quantity.      This  is  allowed  to  stand  half  an  hour,  and  is  then 
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that  meat,  wlicn  once  tainted,  is  not  fit  food  (or  those  who  are  not  ac- 
cubtoineil  to  its  use, 

Tlic  use  of  YcuL  under  four  or  five  weeks  of  age  is  forbidden  in  many 
localities.  The  meat  from  diseased  cattle  is  oftentimes  unhealtliy,  though 
quite  ns  frequently  it  may  be  and  is  eaten  with  inqmnity. 

Meat  inffsted  >Yith  panisites,  such  as  trichina  .spiralis,  is  not  a  safe 
article  of  food,  althongfi  if  properly  cooked  it  may  bo  eaten  without 
danger.  In  order  to  prevent  such  meat  as  the  inspector  may  condemn 
from  being  used  as  food,  it  should  bo  injected  with  carbolic  acid  or  some 
similar  substance. 

OatmenL — Much  of  the  oatmeal  sold  in  the  market  is  old  and  rancid. 
To  bo  good,  the  meal  sfiould  be  freshly  ground,  and  it  should  be  free  from 
an  ancient  and  mouse-like  odor. 

Picklts. — These  should  bo  examined  for  sulphuric  acid.  Mash  up, 
treat  with  hot  water,  fdter,  and  test  the  filtrate  with  chloride  of  barinm. 
If  sulphuric  acid  is  found,  the  test  for  alum  should  also  be  made,  for  it  is 
sometimes  used  to  harden  them.  Incinerate  several,  and  test  the  ash  for 
alumina. 

Copper  should  be  tested  for  in  both  pickles  and  canned  peas.  Re- 
duce the  pickles  to  a  paste  in  a  mortar,  add  hot  water,  acidulate  with 
sulphuric  acid,  insert  into  the  mass  two  platinum  plates  connected  with 
the  poles  of  a  battery  of  two  or  three  cellsi,  and  allow  them  to  stay  in  it 
several  hours.  If  copper  is  present,  it  will  be  deposited  on  the  platinum. 
It  may  afterward  be  dissolved  oil  with  a  little  nitric  aeid  and  be  identified 
in  the  usual  way  with  ammonia  and  ferrocyanide  of  potassium. 

Preserved  frulU, — A  great  deal  of  very  inferior  fruit  is  found  every 
year  on  the  market  in  the  fonn  of  *'aiqtle-sauc«»,"  which  is  frequently 
pumpkin  boiled  in  cider.  The  raspberry-jam  oiTered  for  sale  is  frequently 
sour.  Strawberry  jam  is  often  made  from  the  refuse  strawberries  of  the 
market.  These  can  only  be  examined  as  to  their  general  character;  no 
specific  tests  can  be  given. 

Pepper. — This  is  frequently  adulterated  with  roast  ship-bread,  mustard- 
husks,  and  Indian'meal.  These  adulterations  are  best  discovered,  by  com- 
paring the  sample  with  one  known  to  be  genuine,  by  aid  of  the  microscope. 

*Srt</o  is  frequently  potato-starch,  recognizable  by  the  microscope. 

liunt. — New  England  rum  is  generally  pure,  though  it  is  bomelimes 
watered.  Much  of  the  St.  Croix  rum  and  Jamaica  rum  in  the  market  is 
merely  New  England  rum  llavored  so  as  to  imitate  the  urtiolo  for  which  it 
is  named;  a  common  practice  being  to  add  ten  gallons  of  genuine  rum  to 
thirty  gallons  of  New  England. 

Sutjiir. — In  the  eastern  markets  of  the  United  States  this  article  is 
very  generally  to  be  found  in  a  pure  state.  The  granulated  sugar  may 
bo  said  to  be  invariably  so.  Very  rarely  a  sample  of  Hght-brown  sugar 
18  met  with  which  contains  a  trace  of  iron.  A  sample  of  sugar  of  this 
kind  gives  a  black  or  brown  color  with  tea,  and  has  thus  occasionally 
created  some  neeclless  alarm. 

It  is  frequently  charged  that  the  brown  sugars  are  adulterated  with 
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glaeose.  If  this  is  done  at  all,  it  must  be  quite  rarely;  one  such  aamplo 
only  has  been  met  with  in  the  last  two  years.  In  this  case  it  vas  detecte*! 
by  the  high  polarization  test  of  the  goods.  The  ordinary  glucose  or 
st4irch  svrup  of  the  iiiarlcet  is  a  mixture  of  dextrint-  and  y:lucose,  and 
pohirizes  vefy  iiigh,  ijivin^  a  It'st  wfiit-h  ropresoiils  about  150  per  cent,  of 
cane  sugar.  The  suspected  sample  referred  to  above  polarized  90°,  and 
on  examination  was  found  to  contain  about  00  per  cent,  of  cane-sugar,  9 
per  cent,  of  corn-syruj),  and  about  1  per  cent,  of  water.  Glucose  may  bo 
readily  detected  from  tho  fact  that  it  at  once  reduces  sodio-lartrale  of 
copper  from  its  soUition  on  boiling. 

Powdered  sugar  is  sometimes  ndnlteralcd  with  rice-flour.  This  is 
easily  detected  by  treatment  with  a  little  sulphuric  acid  and  tincture  of 
iodine.     The  characloristic  color  of  iodide  of  starch  at  once  appears. 

Molasses  is  frequently  adulterated  with  glucose.  Molasses  always 
contains  more  or  less  fruit-sugar  :  this  turns  tlie  plane  of  polarization  to 
the  left,  Starrh  glucose  turns  it  to  the  right.  If  the  molasses  is  genu- 
ine»  it  should  contain  oiily  cane-  and  fruit-sugur,  and  in>t  d^'xtrino.  Cane- 
sugar  can  V»e  readily  converted  into  inverted  sugar  by  heating  with  dilute 
hydrochloric  acid  for  fifteen  minutes  to  6S"  F.  Advantage  mav  be  taken 
of  this  fact  to  test  for  atarch-sugan  This  is  not  changed  by  the  action 
of  hydrochloric  acid  uidess  it  is  long  continued.  Tiie  polarization  of  the 
sample  is  therefore  observed;  it  is  then  inverted,  and  again  observed.  If 
it  still  r*»mains  strongly  right-handed,  starch-syrup  is  probably  present. 
The  test  for  glucose  with  copper  is  worthless  in  this  case,  because  the 
fruit-sugar  that  is  always  pn^scnt  reduces  the  copper  as  readily  as  docs 
the  starch-sugar. 

Sugar  is  sometimes  infested  witli  mites;  but  these  are  rarely,  if  every 
found  in  retiiied  sugars,  but  are  mostly  met  with  in  the  raw  sugars  as 
imported.  Raw  siigars  frequently  contain  considerable  sand,  which  arises 
from  cureless  manipulation. 

iSptccj*. — In  order  to  obtain  these  pure,  and  of  full  strength,  it  is  almost 
necessary*  to  buy  them  in  the  unground  state.  Ground  spices,  even  wlien 
pure,  lose  strength  very  rapidly  from  the  escape  of  the  volatile  oil. 

The  microscope  furnishes  almost  the  only  guide  to  Ihclr  purity.  It  is 
well,  however,  to  determine  thn  amount  of  ash,  and  compurt!  it  witli  the 
ash  of  genuine  samples.  The  addition  of  starches  and  flour  lowers  the 
ash,  while  terra  alba  raises  it. 

7en. — Tea  is  said  to  be  adulterated  with  leaves  other  than  those  of  the 
tea-plant.  These  are  best  detected  by  .<toaking  the  leaf,  and  then  spread- 
ing it  out  flat,  and  comparing  it  with  tea-leaves  known  to  be  genuine. 

Exhausted  tea-leaves  are  said  to  be  slapped  from  China  to  thts  coun- 
try. These  can  best  be  detected  by  exhausting  a  weighed  quantity  of 
the  tea  with  hot  water,  and  then  evaporating  the  extract  to  dryness;  it 
should  leave  a  residue  of  at  least  twenty-five  per  cent,  of  the  weight  of 
the  tea.  Sand  and  dirt  are  frequently  found  in  low-grade  teas.  The  ash 
of  tea  should  not  exceed  six  percent.  Weighted  teas  frequently  contain 
from  twenty  to  thirty  per  cent,  of  ash.     The  tea  should  be  carefully  ex- 
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amincd  for  facing  material,  such  as  black-lead,  Prussian  blue,  and  soip- 
Btone. 

^^negnr. — Tho  British  law  allows  an  amount  of  sulphuric  acid  or  sul- 
phates in  vinegar  which  shall  not  exceed  one-tenth  of  one  per  cent.  Any 
amount  above  this  allowance  should  be  regarded  as  an  adulteration. 
Chlorides  in  quantities  of  more  than  one-tenth  of  one  per  cent,  should  also 
be  absent.  Good  vinegar  should  only  give  a  cloudiness  with  chloride  of 
barium,  or  with  nitrate  of  silver.  Burnt  sugar,  or  caramel,  is  sometimes 
used  to  color  vinegar.  As  this  is  done  to  please  the  eye,  and  is  not  in- 
jurious, it  can  hardly  bo  regarded  as  an  adulteration.  Good  vinegar 
should  contain  at  least  three  per  cent,  of  acetic  acid;  anything  below  this 
must  be  regarded  as  watered, 

Whic, — In  order  to  define  what  is  an  adultoration  in  wine,  It  is  first 
necessary  to  understand  what  wine  is.  Some  authors  assume  that  wine 
is  the  pure,  fermented  juice  of  tho  grapn.  But  this  definition  of  wine  at 
once  excludes  a  very  large  class  of  wines.  It  would  exclude  the  whole  of 
the  ports,  sherries,  and  champagnes,  wlilrh  are  rarely,  if  ever,  sent  into 
tlie  niarki't  without  undergoing  somo  manipulation  for  tho  purpose  of 
adding  to  their  strength,  flavor,  or  keeping  properties.  Sherries  and  port 
are  almost  invariably  plasteretl  and  fortified,  A  natural  port  or  sherry 
should  not  contain  in  each  litre  over  120  or  130  grms.  of  alcohol.  Tho 
curnmereial  ports  and  shorries  contain,  however,  from  ITO  to  ItM.l  grins,  of 
alcohol  in  the  litre.  Of  this  alcohol  at  legist  fifty  to  sixty  grms.  are  added. 
This  IS  apt  to  be  in  tho  form  of  brandy  of  a  very  poor  quality.  The  ash 
of  pure  wine  should  not  contain  mure  than  one  grm.  of  sulphates  to  the 
)itre;  but  the  ash  of  a  litre  of  port  or  sherry  generally  coptains  from  throe 
'to  four  gnns.  of  sulphates.  This  large  increase  in  sulphates  arises  from 
the  practice  of  dusting  the  grapes  with  sulphate  of  Hme.  The  sulphate 
of  lime  decomposes  tho  acid  tartrate  of  potassium  in  tho  fruit,  produ- 
cing sulphate  of  potassium  in  the  wine,  while  the  tartrate  of  calcium  is 
deposited  in  tho  lees. 

This  plastering  of  the  wine  is  excused  on  various  grounds.  That  it  ia 
injurious  hardly  admits  of  question;  but  at  present  it  has  to  be  submitted 
to,  sineo  it  is  imposaible  to  obtain  sherry  or  port  that  has  not  been  so 
treated. 

Tho  next  sophistication  to  which  wine  is  submitted  during  its  manu- 
facture is  sweetening  with  sugar.  In  bad  years  the  grapes  are  poor,  and 
yield  a  thin,  acid  juice.  In  order  that  tlio  fermentation  may  produce  suffi- 
cient alcohol  to  keep  tho  wine,  it  is  customary  to  add  sugar  to  tho  must. 

Sometimes  the  flavor  is  deficient.  In  order  to  improve  this,  tho  wine- 
merchant  keeps  a  supply  of  old,  high-Uavored  wines,  which  he  adds  to  tho 
poor  wine. 

If  the  color  is  deficient  in  the  case  of  j>ort  and  other  red  winea,  elder- 
berry-jnice  is  added  to  produce  tho  desired  shade.  In  tho  rase  of  sher- 
rii's,  caramel  is  used.  Champagne  is  a  manufactured  wine,  having  fnr  its 
basis  the  juice  of  a  black  grape  growing  in  the  Champagne  district  in 
Fraaoe.     Tho  bottlers  of  champagne  flavor  it,  fortify  it,  and  sweeten  it 
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according  to  private  formulas,  so  ns  to  imitate  as  nearly  as  possible  their 
well-lcnown  brands.  The  main  difference  between  the  vintajjes  of  various 
years  being  in  the  good  or  poor  cpialily  of  the  wine  tlioy  titart  upon.  Only 
one  thing  can  be  relied  upon  in  regard  to  clmmpagne,  and  that  is  the  fact 
that  it  is  not  the  pure,  fermented  juice  of  the  grape.  It  is  just  as  much  an 
artificial  production  as  the  various  cordials  which  are  found  in  the  market. 

So  far  only  what  may  pass  as  reasonably  puro  wines  liavc  been  spoken 
of — that  is,  wines  which  come  from  the  places  where  such  wines  originate 
and  winch  aro  free  from  adulteration  other  than  what  custom  and  long 
usage  have  sanctioned. 

Factitious  wines,  that  have  never  been  within  the  limits  of  the  wine- 
growing districts,  are  also  to  be  found  in  the  market.  It  is  estimated 
that  the  Cliampagne  district  in  France  does  not  produce  more  tlian  one- 
teiUh  of  the  aniouiit  of  champagne  consumed,  the  remainder  being  manu- 
factured from  cider  and  other  wines. 

Many  very  elaborate  analyses  of  wines  have  been  made,  the  most  elab- 
orate monograph  on  the  subject  being  Thudichum  and  DupriT'a  trettti»e 
on  the  Origin,  Nature,  and  Varieties  of  AVine,  in  which  may  be  found  full 
directions  for  making  minute  analyses  of  wine  and  also  such  analyses  of 
all  the  leading  wines  of  the  world. 

In  ordinary  commercial  tests  only  a  very  few  determinations  arc  made. 
It  is  \fell  to  take  the  speciBc  gravity  of  the  wine.  This  is  best  done  in 
the  ordinary  specific  gravity  flask.  The  alcohol  is  also  determined.  This 
may  be  done  in  two  ways  :  either  by  distilling  300  or  300  c.  ctm.  of  the 
wine  and  collecting  and  determining  the  specific  gravity  of  the  distillate; 
or  by  evaporating  a  measured  amount  of  the  wine  on  the  watrr-balh  to 
one-fourth  of  it.s  volume,  and  adding  water  to  the  residue  until  its  former 
Volume  is  restored^  when  iho  specific  gravity  is  again  detormim-d.  The 
specific  gravity  of  (he  entire  wine  divided  by  the  same  dealcolioiized  gives 
very  closely  the  specific  gravity  of  the  alcohol  contained  in  tlie  wine. 
Having  the  specific  gravity,  the  percentage  is  readily  found  by  referring 
to  any  alcohol  tallies. 

The  total  solids  should  also  bo  determined.  This  may  bo  done  by 
evaporating  from  10  to  50  c.c.  of  the  wino  to  dryness  in  a  platinum  dish. 
If  the  wine  is  a  very  sweet  one,  only  10  c.c.  should  be  taken.  The  residue 
should  be  dried  at  u.  temperature  not  exceeding  105°  C  ami  tlu^ri  weighed. 
For  the  same  kind  of  wine  this  residue  is  quite  constant  in  weight,  not 
varying  generally  more  than  one  or  two  per  cent.  After  weighing  the 
residue,  it  is  to  be  ignited  at  a  very  low  red  heat  until  tho  ash  is  white, 
and  the  amount  of  iish  is  determituHl  by  again  weighing  and  subtracting 
the  Weight  of  the  dish. 

In  red  wines  an  examination  should  also  bo  made  for  artificial  coloring 
matters.  Very  elaborate  tables  have  been  given  for  the  detection  of  vari- 
ous coloring  matters.  As  a  general  rule,  the  coloring  matters  used  art 
harmless,  and  the  only  object  in  detecting  them  is  to  show  whether  the 
wine  has  been  adulterated.  Tiio  only  one  that  is  at  all  likely  to  be  harm- 
ful is  fuchsine  or  magenta.     This  is  most  easily  detected  by  concentrating 
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the  wine  and  then  dyeing  a  piece  of  wool  with  the  solution.  Cochineal 
and  fuchsine  will  give  a  red  or  j>iiik  color  on  wool.  The  coloring  matter 
of  wine  does  not  dye  wool  without  a  mordant.  A  very  elaborate  paper, 
by  M.  Gautier,  was  published  in  the  Analyst  for  1877^  which  may  be  con- 
sulted on  this  point. 

Jiecr. — ^This  is  examined  in  exactly  the  same  manner  as  wine. 


In  concluding,  one  or  two  other  articles,  which  do  not  come  strictly 
under  tho  heading  of  food,  may  be  noticed. 

Crvara  of  tartar, — Much  of  what  is  to  bo  found  in  the  market  under 
tliis  name  is  more  or  less  adulterated.  The  favorite  adultorution  is  terra 
alba  or  gypsum.  This  may  vary  from  5  to  75  per  cent.  Common  oom- 
moroial  cream  of  tartars  average  about  03  per  cent,  of  cream  of  (nrtarand 
7  per  cent,  of  tartnito  of  calcium,  and  only  contain  iraces  of  sulphates. 

The  examination  most  conveniently  ma<le  is  the  following:  Five  grms. 
ere  dissolved  in  hot  wat  r  with  the  addition  of  a  few  drops  of  hydrochloric 
acid.  Ammonia  is  then  addod  in  excess,  and  then  oxalate  of  ammonia. 
This  is  allov/od  to  stand  an  hour  or  so,  and  then  filtered.  Tho  filter  is  well 
washed  with  aninionia-water,  and  then  dried  and  ignited  overa  blast'lamp 
for  ten  minutes  in  a  platinum  crucible.  Tlie  residue,  after  ignition,  con- 
sists of  caustic  lime,  CaO.  Another  live  grms.  are  dissolved  in  the  same 
marmer  as  before,  and  chloride  of  barium  is  added  to  the  solution."  The 
precipitate,  if  any  is  formed,  consists  uf  sulphate  of  barium.  It  is  collected 
on  a  hiter,  dried,  ignited,  and  weighed.  TIio  weight  of  the  precipitate, 
multiplied  by  .7382,  ^ves  tho  weight  of  tho  corresponding  amount  of 
gypsum.  This,  multiplied  by  100  and  divided  by  the  wciglit  taken,  gives 
the  jM»r  cent,  of  gy]>sum  in  the  sample. 

The  JMT  cent,  of  gypsum  multiplied  by  .Si'tG  gives  the  amount  of  lime, 
CaO,  in  tho  gypsum.  This  lime  is  to  bo  subtracted  from  the  lime  found 
in  the  sample.  The  remainder  of  the  lime  multiplied  by  4.C42,  gives  tho 
amount  of  tartrate  of  calcium  in  the  sample. 

l^j'umpte:  A  certain  cream  of  tartar  gave  C.773  per  ceat.  sulphate  of 
baryta  and  3  per  cent,  of  lime. 

6,773  X  .7382  =  5.  =  per  cent,  gypsum. 

fi.  X  3256        =  1.028  =  lime. 

3,-1.63         =1.37. 

1.37  x464-3    =  6.36  =  per  cent,  tartrate  of  I 

If  the  cream  of  tartar  is  dirty  and  does  not  dissolve  completely  in  acid, 
then  the  solution  must  be  filtered  bi-fore  precipitation,  tho  tilter  ignited 
and  weighed,  and  tho  percentage  of  insoluble  matter  calculated. 

It  is  a  good  plan  to  always  ignite  five  grms.  of  the  tartar  in  a  platinum 
dish  and  weigh  the  ash.  Pi|re  crnam  of  tartar  yiidds  30.79  per  cent,  of 
ash;  tartrate  of  lime  yields  21.5-t  iM»r  cent,  of  ash.  The  ash,  as  calcu- 
latod  from  ihe  amount  of  tartrate  of  lime  found,  and  from  the  amount  of 
cream  of  tartar,  as  determined  by  subtracting  the  tartrate  of  lime  from 


ime. 


100,  should  very  closely  agree  with  the  amount  of  ash  aotoally  found, 
lu  the  presence  of  gypsum,  however,  the  ash  found  is  always  too  low,  as 
part  of  the  sulphuric  acid  is  lost  during  ignition. 

If  the  sample  is  adulterated  with  rice-flour,  the  ash  will  also  be  low, 
A  few  samples  have  rocontly  been  found  in  ifio  market  which  contained 
bitartrate  of  ammonia.  Tho  lowness  uC  the  ash  in  this  cas»  led  to  the 
detection  of  the  ammonia. 

Starch  of  any  kind  may  bo  detected  by  tho  iodine  test,  and,  after  dis- 
solving out  the  bitartrate  with  cold  water,  identified  with  the  microscope. 

Occasionally  samiiles  sold  as  cream  of  tartar  are  met  with  which  are 
free  from  any  bitartrate.  One  of  the  favorite  forms  is :  Tartaric  aci<l, 
one-third;  gypsum,  one-third;  and  rice  flour,  one-third. 

Occasionally  a  sample  is  found  badly  adulterated  wJtIi  alum  or  with 
acid  sulphate  of  soda,  or  salt-cake.  These  are  both  easily  detected, 
though  a  mixture  of  alum  and  rice  flour  occasionally  bothers  the  analyst. 

A  cream  of  tartar  substitute,  composed  of  acid  phospliatc  uf  lime  and 
potato-starch,  is  sometimes  sold  as  cream  of  tartar.  This,  if  well  made, 
is  unobjectionable,  but  tjhould  bo  sold  under  its  proper  name. 

liiikiny-powdcrs, — Those  in  Iho  market  at  present  are  composed  cither 
of  cream  o£  tartar  and  bicarbonate  of  soda,  or  of  cream  of  tartar,  bicar- 
bonate of  soda,  and  rice-flour;  the  object  of  the  addition  of  the  rice-flour 
being  to  keep  tho  tartar  and  bicarbonate  apart,  so  that  they  will  not  react 
on  each  other  until  tho  proper  time. 

Another  formula  consists  of  ammonia  alum,  starch  and  bicarbonate  of 
Boda,  This  makes  an  excellent  powder,  so  far  as  the  production  of  a 
baking-powder  is  concerned.  But  there  is  much  controversy  in  regard  to 
its  healthfulncss. 

Tile  compound  which  seems  f  o  have  the  best  arguments  in  its  favor  is 
the  mixture  of  aoiil  phosphate  of  lime  and  bicarbonate  of  soda,  since  this 
restores  to  tho  Hour  the  pliosphatos  that  have  been  removed  in  the  bran. 

77nrcr/;r.— Much  couipliiint  has  been  recently  made  that  th**  cheap 
tinware  sold  is  made  from  tertio  plate,  and  has  given  rise  to  cases  of  lead 
poisoning.  Terne  plate  has  not  tho  bright  ajtpearance  of  good  tin  plate, 
but  has  a  dull  leaden  hue.  To  test  it,  scrape  off  a  little  of  tho  coating, 
dissolve  in  acpia  rcgia,  dilute  and  pass  through  tho  solution  a  strain  of 
sulphide  of  hydrogen.  The  fonnation  of  a  dark  prcci[)ilatc  indicates  the 
presence  of  lead.  The  test  sometimes  given,  of  putting  a  drop  of  nitric 
acid  on  the  article,  then  warming  until  tho  acid  has  evaporated,  and  finally 
moistening  with  iodide  of  potassium,  is  worthless.  Pure  tin  gives  almost 
exactly  the  same  shade  of  color  with  this  test  as  lead. 

J^oisonous  fflaziiif/  or  emtmcL — A  few  years  ago  there  suddenly  ap- 
peared on  the  market  large  quantities  of  glazed  ironware  which  contained 
lead  and  arsenic  in  a  form  which  was  soluble  in  weak  acids.  To  test 
such  ware,  boll  dilute  nitric  acid  in  it,  then  teat  tho  acid  in  tho  usual  way 
for  lead  and  arsenic. 

Poisonous  2}apera. — Almost  all  of  the  bright  green  glazed  paper,  so 
freely  used  in  stores  for  fancy  boxes,  contains  arsenic  in  large  quantities. 
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It  should  be  condemned  whenever  met  with.     It  has  been  found 
ering  for  lozenges,  and  is  used  for  all  kinds  of  tickets. 


a  oov- 


To  conclude:  the  health  offioor cannot  be  too  vigilant  in  his  search  for 
adulteration,  nor  too  circumspect,  when  the  adulteration  is  found,  in  oon- 
denuiin^  it.  He  must  be  perfectly  sure  that  he  is  right,  and  must  throw 
all  personal  feelings  in  the  matter  to  one  side,  for  nothing  so  prejudices 
a  case  as  to  have  it  appear  that  the  officer  has  any  object  in  view  other 
than  the  performance  of  his  duty;  arid  in  the  large  number  of  cases  ho 
will  find  his  purposes  served  far  better  by  warning  the  parties  privately 
than  he  will  by  bnngiug  the  case  into  court.  Any  repetition  of  the 
offeuoe,  however,  should  be  followed  by  prompt  action. 
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PUBLIC    NUISAJSrCES 

BY 

ROGER  S.   TRACY,   M.D., 

lUITAXT  IXSPICTOE  or   TDI   BOARD   OP  HIALTB,    XBW   TOBK. 


Blackstoxk  defines  a  nuisance  as  an  "annoyance;  anything  that 
worketh  hurt,  inconvonience,  or  damajye.**  A  definition  like  this,  which  is 
comprehensive  enough  to  include  a  hurricane  or  tlio  rupture  of  a  blood- 
vessel, is  manifestly  unsuited  to  our  purpose.  In  BurrilPs  Dictionary  of 
Law  Terms,  a  common  or  public  nuisance  is  said  to  be  *'  a  nuisance  aflfect- 
infp  the  public,  buiiig'  an  annoyance  to  the  whole  community  in  general,  as 
distinguished  from  a  private  nuisance,  which  is  confined  in  its  elTects  to 
particular  individuals."  This  definition  is  defective,  because  a  nuisance 
may  he  a  pnhtie  one  without  bein^  '*  an  annoyance  to  the  whole  com- 
munity in  jreneral."  A  factory,  for  instance,  in  a  largo  town,  may  mak<i 
the  atmosphere  unwholesome  for  two  or  three  blocks  on  every  side,  and 
thus  be  decidedly  a  public  nuisance,  while  people  of  the  same  community 
living"  ffirtlior  away  m^iv  not  even  know  of  its  existctice.  (hi  further  in- 
vestigation I  find  that  the  legal  conception  of  a  public  nui.sance  includes 
lotteries  and  common  scolds,  and  it  thus  becomes  evident  that  a  more 
restricted  definition  must  lie  framed  for  a  book  on  hygiene. 

It  will  not  do  to  limit  tbo  applicatiun  of  the  tenn  "  nuisance  "  to  that 
which  directly  ulTtn-ts  llii'  Ik'uUIi  of  individuals  or  tin?  connnunily,  because 
their  physical  welt-being  may  be  prejudiced  by  exposure  to  anything  that 
interferes  with  their  comfort  or  convenience.  Impartial  testimony,  for 
example,  goes  to  show  that  the  disagrfpable  omanations  from  fat-and 
bone-boiling  establishments  are  n(»t  injurious  to  health,  but  rather  the  con- 
trary', and  still  such  establishments  are  so  obnoxious  that  they  are  unde- 
niably public  nuisances,  because  no  one  can  live  near  them  in  comfort, 
unless  his  senses  are  blunted  by  constant  association.  We  must  consider 
anything  width  interferes  with  the  comfort,  then,  as  a  nuisance,  as  well 
as  that  which  injures  the  health  directly. 

The  most  dillicult  question  is  that  of  the  proper  meaning  of  the  word 
"public"  in  this  conneetion.  A  nuisance  may  be  a  public  one  and  still 
affect  only  a  part  of  the  community  in  which  it  exists.  But  how  large  a 
part  must  this  be  ?  Anything  which  is  a  uuisanee  vu\y  to  the  persons  on 
the  premises  wfiere  it  originates  cannot  be  considered  a  public  nuisance, 
for  the  occupants  of  a  single  lot  or  a  single  building  must  bo  looked  upon 
as  a  social  unit,  as  a  sitigle  integral  part  of  the  eomnmnity,  anything 
which  they  may  say,  do,  or  feel  by  themselves,  not  partaking  of  a  public 
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character.  Neither,  in  my  opinion,  does  a  nuisance  become  a  public  one 
whon  it  affects  the  occupants  of  a  sin*rle  adjoiiiinnr  or  neighboring-  lot  or 
bnilding  only,  for  the  very  fact  of  its  being  limited  to  a  single  spot  out- 
side of  the  premises  where  it  originates  shows  that  it  is  a  nuisance  to  that 
spot,  or  to  the  occupants  of  that  lot  or  building,  by  virtue  of  some  particular 
tjuality  which  does  not  extend  and  is  not  likely  to  extend  to  any  place 
beyond, 

But  when  anything  becomes  a  nuisance  to  the  occupants  of  two 
premises  other  than  the  premises  on  which  it  originates,  it  seems  to  me 
that  it  Iiecomes  a  public  nuisance,  for  it  now  takes  on  a  quality  of  exten- 
sion, ivnd  if  ils  obnttxious  character  affects  the  occupants  of  premises  in  two 
directions,  or  of  two  premises  in  one  direction,  it  is  an  indication  that  it 
only  needs  to  be  a  little  more  intense,  or  to  exist  under  slightly  different 
circumstances  (as  varying  winds,  barometric  pressure,  temperature,  etc.), 
to  become  a  nuisance  to  a  still  greater  number  of  |>eoplc.  The  number  of 
persons  who  must  be  affected  in  order  to  constitute  anything  a  public 
nuisance,  has,  in  any  event,  to  be  fixed  upon  arbitrarily,  and  I  have  pre- 
ferred to  put  the  dividing  line  between  a  private  and  a  public  nuisance  at 
the  point  wlierc  we  pass  from  unity  to  plurality.  Accordingly,  I  shall 
define  a  pffflic  vftisojice  to  be  ant/f/thif/  that  iaJftn'oitMi/  afft^fts  the  health 
or  rottijhrt  of*  (he  occitpauSs  vj'  ttco  or  more  premises  other  than  the 
prctnisrs  on  irhM  it  rjci^^ts. 

The  suppression  of  public  nuisances  is  a  governmental  duty,  but  it  is 
not  to  be  presumed  that  any  business  or  trade  which  bccom^5  a  public 
nuisance  is  necessarily  to  be  driven  away  from  the  haunts  of  men.  It  is 
always  to  be  borne  in  mind  that  what  is  a  nuisance  to  one  nmn  is  to 
another  the  means  by  which  he  earns  his  bread,  and  it  is  not  always  an 
easy  matter  for  the  public  authority  to  decide  between  the  demands  of 
a  few  or  many  persons  on  the  one  harul,  whose  health  or  comfort  is 
interfered  with,  and  the  inexorable  demands  of  commerce  on  the  other. 
Many  trades  arc  obnoxious  to  those  who  live  near  the  places  where  they 
are  carrietl  on,  which  cannot  be  far  removed  from  inhabited  localities. 
The  slaughtering  of  animals  is  such  a  one,  for  the  flesh  cannot  be  trans- 
ported far  without  becoming  unwholesome  or  expensive.  So,  too,  the 
noise  and  other  nuisances  connected  with  railroads  have  to  bo  endured, 
because  the  roads  are  of  no  use  unless  they  end  in  a  populous  community. 
Indeed,  in  the  vast  majority  of  cases,  the  attention  of  public  offu-ials  must 
be  directed  toward  a  reduction  of  any  nuisance  to  a  mininmm,  rather 
than  toward  its  entire  abolition,  for  the  latter  often  implies  the  extinc- 
tion of  the  business.  The  most  serious  nuisances  are  those  arising  from 
the  various  processes  of  manufacture,  and  in  the  tremendous  development 
of  intlustrial  activity  in  ever\*  direction  of  late  years  there  has  been  a 
corresponding  increase  in  the  number  and  harmfulness  of  the  noxious  in- 
fluences to  which  communities  are  exposed, 

Tli*-"  poisoning  "f  the  atmosphere  by  emanations  from  industrial  estab- 
lishments has  gone  farther  in  P^ngland  than  in  ai»y  other  country.  .Xfid 
fumes  from  soda  and  superphosphate  works,  and  clouils  of  coul-smoke. 
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with  carbonic  and  sulphurous  acids,  from  every  factory  chimney,  began  to 
produce  an  appreciable  effect  on  vegetation,  and  on  the  health  of  men  and 
animals.  Within  a  few  years  strenuous  efforts  have  been  made  to  control 
this  growing  nuisance,  and  with  considerable  success.  The  various  means 
resorted  to  will  be  mentioned  under  the  appropriate  headings. 

In  France  also,  and  especially  in  Paris,  much  attention  has  been  given 
to  the  abatement  of  public  nuisances.  In  this  direction,  as  in  so  many 
others,  the  influence  of  Napoleon  the  Great  is  still  felt.  By  an  imperial 
decree  of  October  15,  1810,  all  establishments  which  could  bo  considered 
nuisances,  by  reason  of  their  injuring  the  health  or  causing  inconvenience 
or  discomfort  to  persons  living  in  their  vicinity,  were  divided  into  three 
classes,  according  to  the  degree  of  nuisance  caused  by  them.  The  first 
class  includes  all  businesses  which  must  be  removed  from  the  neighbor- 
hood of  dwelling-houses.  Most  of  them  are  not  allowed  within  three 
hundred  metres  of  an  inhabited  building.  The  second <A&^^  includes  those 
businesses  which  need  not  necessarily  be  removed  from  the  vicinity  of 
dwelling-houses,  but  which  require  special  permission  for  their  establish- 
ment, cannot  be  started  without  the  consent  of  neighbors,  and  are  always 
to  be  kept  under  surveillance  by  the  police  or  local  inspectors,  who  see 
that  they  are  properly  conducted.  The  third  class  includes  those  busi- 
nesses wliich  may  bo  established  without  the  formalities  required  of  those 
in  the  first  and  second  classes,  but  must  still  obtain  permission  from  tlio 
local  authorities,  and  must  remain  more  or  less  under  the  surveillance  of 
the  police  or  other  official. 

Since  this  classification  was  made,  some  manufacturing  processes  have 
fallen  into  disuse,  and  many  new  ones  have  been  introduced,  while  the 
methods  of  many  have  been  so  changed  as  to  relieve  them,  more  or  less, 
of  the  qualities  which  made  thorn  f)bno.\ious.  There  have  been  corre- 
sponding changes  in  the  classification,  businesses  being  shifted  from  one 
class  to  another,  or  dropped  entirely,  and  new  ones  introduced,  up  to  the 
year  18G6,  when  the  latest  classification  was  made  and  promulgated  byiin 
imperial  decree,  dated  December  31,  180G. 

As  France  is  the  only  nation  that  has  made  such  a  classification  of 
businesses  up  to  the  present  time,  and  as  it  forms  a  convenient  table  for 
reference  in  connection  with  the  subject  of  this  chapter,  the  classification 
of  1866  is  given  on  the  following  pages: 
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^^^B                                                FIRST 

CLASS.                                     ^^^^^ 

• 

^^H                               Btuliuw. 

Character  ot  >*al- 

Biuln«aB. 

Chac*et«rorKn|. 
Mnon. 

^^^M            AtHtttoiriL,  public. 

Smell.  pollution 

CrufU  Soda,  from  oca-weed,  '  Smell,  amoka 

of  water. 

muiufoctiir^of,  in  pcrma-  ( 

^^^^K               ArUi,    Ar^fttir,  Tnanufactiire 

Injuriooi      ra- 

nuut  eNtabliiihmcata              |                                        ^^J 

^^^H                  ot,  by  mcjuu  of  uncnioui 

pota. 

Cyanide  of  J'i>taM$ium  and    Smell                         ^^^ 

^^^H               and  nitric  ncidit.  when  the 

I^riitmina  lUtte^   manufac- 

^^^H 

^^^H                aitroiia  products  &ro  not 

ture  of,  by  direct  calcina- 

^^^ 

^^^H                  abttorlM'd. 

tion  of  animal  mattcni  with 

^^^H             Acitf,  Ilyirnrhhtric^  pnxliio- 

Injurions  ema- 

puiaah. 

^^^H                 lion  of,  I>y  dcuonipusition 
^^^H                 of  ihe  olilnridtiH  oi    mng- 

nations^ 

,  Dirt  and  Tinhbiah^  depOUof, 

SmelL 

and  fhimpt. 

^^^H                nesium,    slumtniiim,    etc.. 

,  /^o^  bospitalB  for. 

Smell,  DoiML 

^^^H                when  the  )u:iiJ  in  uut  oon- 

£arlha     conUinuiK    pyrites    Smoko,    injori-                  | 

^^^H 

and  aluminas,  roasting  uf. 

ooa      emasa- 

^^^^H              Aciti,  f/r'ifiV,  manufturtiircof. 

Fnmea. 

tions. 

^^^^H                   hy  nitric  ticid,  nilbuut  dc- 

Ether,  manufacture  and  de- 

Danger  of  fir? 

^^^^H                    structiDti  t>r  iiuxiuuR  gaoeH. 

'      pvtaoL 

and  uf  explo- 

^^^H            A*:id^  f'i:-ri'\  wlieu  ttio  nux- 

Injurioiia      ra- 

1      • 

sion. 

^^^H                  iouH  giueii  arc  uot  burned. 

pore. 

Frtt-rendrrinQ^        catabllah- 

SmeU, danger  of 

^^^H             AcUI,   %Stf>jfir,    manufacture 

BraclLdancerof 

nients  for,  over  open  fire. 

fir& 

^^^H                 of,  by  iliKtilUtioii. 

fircL 

FeU     and     fiUtzrd      Vi»or*, 

SmeU,  danger  uf 

^^^^H                4(^1,     Snhthurii\    miinnfao- 
^^^H                 tare  of,  oy  the  combustion 

Injariona  ema- 

montifactiire  of 

Hre. 

natiouk 

Fertitixn-*,  depdu  of  (mat- 

SmelL  . 

^^^H                 of  ■ulphur  and  pyrites. 

ters  comtnjE  from    night- 
noil  or  offal,   nnmanufac- 

^^^H                     NunlhftURcn  pruocsa,  by 

Injnrionn  ema- 

^^^H                  the  dec4>Tnp<»it.tm  of   buI- 

nation  m. 

turc«l,  or  m  an  nncovermi 

^^^H              Afftrhmte,  muunfaotnrc  of.  ^ 

sttiicbuuiie).                               1                                                   1 

Danger  of  fire. 

SroelL 

FertUi^er*,   manufacture  of,    SmelL                                   | 

by  means  of  uuimal  mat- 

^^^B               covered  kcttlea. 

tern. 

^^^H             AneHUeof  /*<A'jah.manu{tiC' 

Injnrintia  etna- 

Firework*^  manufacture  oL 

Danger  of    fire 

^^^H                 turc  of,'  by  means  of  suit- 

uatiuua 

anilcvplosion. 

^^^H                 petre,  when  the  vapnm  arc 

FtMh-oil,  manufacture  of. 

Smell,  danger  of 

^^^H               not  abMu-btd. 

fire. 

^^^H             Aztt-grtfue^  nmnnfacturc  of. 

8me1l,dangerof 

fTexh,  Srrnpg  and  Offtit  from 

Smell 

fire. 

thesUugbteringof  ammols,       '                                        1 

^^^1            HHood,    depot    of.    for    the 

BmelL 

depots  of.                                                                         1 

^^^H                 manufactnre  »f    Prnssian 

FnUninatt  f^ Mercfi-y  mann-    Danger  of   ex-                  | 

^^^H                   lillit*  and  othiT  indufttrifS. 

faotoreoK 

plosion     and 

^^^B              liUiini,  tnnunfauturi'  i>f  |kiw- 

SmeU. 

fire. 

^^^H                 der  from,  for  the  eluritica- 

Fu»*,  manufacture  of,  with 

Danger  of  ex- 

^^^1                iion  of  winos. 

explosive  materials. 

piiiMiuu      aud 
fire. 

^^^H             BiootI,  works  for  separating 

Smell. 

^^^H                   the  fibrin,  albumen,  etc. 

Glue^  manufacture  of. 

Smell,  pollution 

^^^H              DoH<-j'ut^  manufofiturc  of. 

Smell,  pollntion 

of  water. 

of  water,  dan- 

Ool4 and  -SV/ivr  li^nlnrj,  by 

Inmrious  cma- 

ger  uf  tire. 

acids. 

nationM. 

^^^H              A>iinr,  drying  of,  for  manure. 

Hmell.tlanifcrof 

1  fiieiut;  or  Thifk  Oil,  for  the  1  Smel^dangerof 

^^^H                whL'n    the    ga*es  are  not 

fire. 

1      use  uf  the  makern  of  cfaa-        fito. 

^^^H                 bamed. 

mois  leather,    or  cnrrien, 

^^^m              Ihnn.  ft'fsh,  deputa  of,  on  a 

Smell,  injtirions 

mftiiufacturcof. 

^^^H^                  large  BLiilr. 

enianatinn^. 

friumo,     ilrptita     of,      when     Smell. 

^^^^ft               Britten  /•'rroffc,  manufacture 

SmcU.ilongerof 

amount  cxoLMfda  i^OCXJ  ki- 

^H  * 

fire. 

logrammcft. 

^^H               Buminij  of  Sfii-tc^'al,  in  per- 

Smell,  omokft. 

ftut  •  ^r(ti</u/4t(tablishments. 

Smell,  injurions 

^^^K                 manciit  esLahUabment&. 

!      handlingfif  fresh  inteatinca 

cmanatioiu. 

^^^H              C'trttoHitaf inn  of  Haittim\  mht- 

iJmelL 

for  all  purposes 

^^^H                 teta  in  Reneral. 

<  /AH7«'£r^(//-i.  preparationof, 

Smell. 

^^H             Chrymiida,  ihoiw  for  the  ex- 
^^^B                traotloQ  of  tlw  cilky  per- 

SmelL 

by  fermentation. 

/v*>rt/     Itld'k    and     Atiimal 

SmeU. 

^H                tiooaof. 

.      lUftrk  Oiittillation  of  bonos 

^^^H              Coke,     manufactnre    of,    in 

Smoke,  dust. 

'      or  manufacture  of)  when 

^^^H                 open   air,   ur    iu    fumaooa 

the     gasea      are     uot 

^^^H                without  auoke-ooiuunwra. 

,      burned. 

■ 
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^^K                          BnAioniL 

Charaelcar  of  Xol- ' 
uuioe. 

Tlmfnoi. 

Character  of  Nnl- 

MIHW. 

Knafkert€9, 

8ni«llf  injoriotu 

Retin  OiU,  manafactore  of. 

Smell,  danger  of 

fmanatioos. 

fire. 

Smoke,   isjari- 

HcMitu,  Oiilipott  and  Com- 

8m«D,danger  of 

Otis     exnaua- , 

rnun  Aosif*,    works    on  a 

fire. 

tiona. 

large  scale  for  the  mclUng 
and  olariiying  of. 

Mtdrhf*^  nuuiafAotnreof,with 

Duigor  of  fire 
and  ex  plosion. 

rzplo«ive  m&teriAla. 

Retting  of  hemp  and  flax,  on 

Injurious  ema-                ^^ 

MfHtQerin. 

Danger    from 

a  large  Male. 

nations,   pol-              ^^H 

animal  >. 

lutiun  of  wa-                ^^H 

X/art-foot  Oil,  mannfacture 

Smea 

ter.                               ^^ 

of,    Uy  luing    matt«rft  al- 

JtonMtlfuj   of    minerala  con- 

Smoke,   injnri-                     | 

ready  putresL'«ut- 

taining  sulphur. 

ous     emaoa-                       1 

Nitrut'r  nf  fritrt,  maniLfactiire 

Injurious  ema-  i 

tiOQS.                                                      1 

of,  when  the  iniuriouft  va- 
pcri  ftrc  not  abeurlK-d  or 

drcomiKisecl 

nations. 

Sabott,  shops   for    smoking,    Bmell,  smoke. 

1 

by  the  burning  of  horn  or 

1 

other  animal   matters,   in 

tHU  iuui  ot.ijer  fatty  niattora. 

8m«ll,  danger  of 

towns. 

extraction  of,  from  the  de- 

fire. 

Hc'tlttiinj-fn'HAfM   for   the  in-    iihuell. 

bris  of  aoiinal  matten. 

diutrial  preparation  «f  offaL 

S^^urintj    of   woollt:n  Roods 

and   waste    by    i«troleara 

oils  and   other   liydrocar- 

1 

(HU,  mixing;  by  beat  or  boil- 

Smell, dugvr  of 

Danger  of  fire.                 ^J 

ing  of,  in  open  kettlcn. 

tire. 

^^^1 

OiU  of  petroleunx,  notuBt  and 

8ni«ll,  danger  of , 

H 

^H             tar,  eaacnccs  and  nthcr  liy- 

tire. 

bona. 

^^^^fe            drocarbooa     employed     in 

JSerapa^  manufaoiore  of. 

Smell,  danger  of              ^^| 

^^^1           lighting,  wmnning.'manii- 

^H 

^^^H            facture  of  colors  and  var- 

Siop9,  extraction  of  tlie  fatty  '  SmcU.dangorof                     I 

^^^1            niahe^.  Booiirlng    of  cloth 

matters  contained  in,   for  !     fire. 

^^^H            and  other  uaoi,    maiiafac 

the  manufacture  uf    soap 

^^^H            tiice,  dintillation and  hand- 

and  or.h4V  uaea,  in  open  ket- 

^^^f           linff  of,  on  a  large  scale. 

tles.                           '^ 

Olivf-caktM,  treatment  of  by    Danger  of  fire. 

Ht>ir-h,  manufacture  of,  by    Smell,  injurioiia 

*ulphide  of  oBrbon. 

fi'rm*!iitaiii>!i.                               emanationa. 

I'attutLtathtr^aiajxaUciUK    Smell,  danger  of 

antpUiUtvJ Ammonia^Tatavn-  i  Smell. 

ot 

fire. 

faoture  of,   by  distillation 

Ptart  A»h^  with  diacharge  of 

8moke,  ankell. 

of  animal  niattrrs. 

unoke  extcruall^. 

Snlphaif  of  Ct/pper,  mano- 

Injurious  em»> 

Jffat,     oarbonixation    of,    in 

Smell,  smoke. 

fafltnre  o*f,  by  ruaating  py- 

naUoua, 

open  Teaaela. 

rites. 

smoke.         • 

PffrtusioH    Vapt,  maaufiu- 

Danger   of  ci- 

Sttlphatfof  }r<rcury.  manu- 

Injurious oma- 

ture  ol 

ploitton. 

facture  of,    when  the   va- 

natious. 

Pftruhum^  etc.,  depots  of. 

SmelL  danger  of 

pors  an?  iHJt  abaorbcfl. 

1.  Snb»t»nc<*^    very   inflnm- 

6re. 

SnlphnU  of  Soda,  niatiufao- 

Injurious  ema- 

mnble, that  i«,  with  a  lioih- 

ture  of,  by  tlie  decomposi- 

nations. 

^m             mg'point  below   .^^Q.,   If 

tion  of  seu-flalt  by  solpha- 

^^^H            thu  (laatitity  stored  in  even 

he  acid,  without  condensa- 

^^^T           temporarily  1,(»50  litres  or 

1 

tion   of    the    hydroohlonc 

V                     more. 

acid. 

B                  2.  Siibaiancea  lesit  inBamma- 

Smell, danger  of 

BmelL  danger  of 

^^^_               ble,  that  IN  with  a  ttaahiu^- 

tin. 

facture  or. 

fire. 

^^^H            point  uf  :15^  C.  or  over,  if 

Sulfihidr  "f  Carbon^  manu- 

Danger of  fire 

^^^P           the  iiaantity  stored  ia  even 

factories'  in  which    it   is 

t<>m[H>rarily  10,500  litrcR  or 

used  on  a  largo  scale. 

mure. 

Tf^^W^M  and  glazed  or  waxed 
olothi.  manufacture  ot 

Smell,  danger  of 

PhMtphortis,  manufacture  of. 

Dancer  of  fire. 
Sm<*U,  Doiso. 

fire. 

Pitjifrrln. 

Turii'tnlhui,  inaiinfactnre  of, 
with  the  iMiilmg  of  oils. 

Danger  of  fire. 

PoHdrftUhaA  other  manoren. 

f^mell.  pollution 

manuf  Actore  of,  out  of  aui- 

of  water. 

Turn  andvegeUble  resins  nf    8meU,danger  of 

niftl  nuittt'rs. 

different  kinds,  elaboration  ,      fire. 

PotnUrimd  fnlminatine  mat- 
ters, manufacture  ofT 

Danger   of  ex- 
ploKiuu  and  tire. 
Smell, danger  of 

of.                                             1 

Taraot  difierent  origins,  ape- 1  Smell, danger  of 

Printinf/  Ink,    raannfactnre 

oial  works  for  the  olabora- '      fire. 

of. 

tiro. 

tion  of.                                                                               ^^J 

PrHMinn.  and  SngiUh  Hed. 

Injuriooa   ema- 

Tiilnuru, incineratioo  of  the    Smell,  araoke.                 ^^H 

nations. 

midribs  of.                                                                               ^^^1 

Rnl  (HIm,  mannfactnro  of,  by 

Smell,  danger  of 

TripriU*     connected     with    Smell,  pollution                      ■ 
abattoirs.                              ,     of  water.                             1 

fxtractiun  from  acrapB  and 

fire. 

^^               fatty    residues,  at   a  high 

i  Varnish,  Oily,  manufacture    SmeU.daneor of                     1 

^^K         .    temperatorc. 

1     of.              '                         1     fire.                                   1 
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^^^^^^H                       Btudneis. 

ObaraotarorN'Btr 
ssacB* 

1                    Btudn^ 

ObarsoiarorNut 

aaaac. 

^^^1             Aeitif  Anenic,   nwiinfactar* 

Injimotu  ema- 

Cooperaff* on  a  large  soale, 
using    casks    impregnated 

Noiae,       smell. 

^^^H                of,   hy  mtmna  of  arseaiuti* 

nations. 

smokeL 

^^^^H                  and  nitric  acids,  wbtin  the 

with  nily  mud  putraeoent 

^^^1                nitroui    products   are   al>- 

matters. 

^^m               aorbed. 

Currylnij  cntablishmonta. 

SmeU. 

^^^H             Arid,  Hydrochloric,  produc- 
^^^H                 tion  of,  by  the  «lr:>c(>rnpoHi- 

Aooidcntal  ema- 

Cyanide of   T\itaa»iwn  and 

SmelL 

nations. 

Pntstian   Blur,   manutec- 

^^^H                 tioD    of    the    chluriilfii  of 

tuns  of,  by  nning  matters 

^^^H                magneaium,       aluminium, 

previously    earbouized,  in 

^^^1               etc.,  when  the  auid  ia con- 

oloeo  Teasels. 

^^^1               donMd. 

1  Dairiea,  on  a  large  ecale,  in 

Smell 

^^^H            Acid^     Otalic^    maiiufactiLtc 

FnmaiL 

^^^H                 of,  with  •awdnst  and  pot- 

1  Enamelled    Ware,  manofiic- 

Smoke. 

1     ture  of,  with  non-imoke- 

^^^H            Acid^    Pifroliff7uou4,  maau- 

Bint^.  smell. 

conBoming  fumaoea. 
Engine*  ana  ^Jars,  shopi  for 

^^^1               faotUTo  of,  when  the  gaec- 
^^^H               oui      prodaota     are     not 

Noise,  smoke. 

'     the  constniction  of. 

FaHrnre,      manufacture     of. 

Smoke. 

^^^^H             Arid^    i*yroligHfo\u(,    purifi- 

8melL 

with     non-sraoke-ooniiun- 

^^^H 

ing  furnaces. 

^^^H            Xcki,    Stearky    nuuiufaetoro 

Bmell,  danger  of 

Fat  -  remlrrifff/,      establish- 

Bmea 

^^^H                of,  by  Mponificaliou. 
^^^H            Alrtthol,  rt'otlfication  of. 

fire. 

menta  for,   by  water-bath 

Danger  of  fire. 
SmclL 

or  by  Bteam. 

^^^H             Alkaline   Chlorwleg^   h'au  fit 

/*>/(,  tarred,  mantifaotore  ot 

8meU,danger  of 

^^^H                 JavfiU,  manufaoturo  of 

fire. 

^^^^H            Artenite  of   Votath^  niauu- 

AtTcidentod  em- 

Ftrttl\zer%,  depot*  of,    mat- 

SmeU. 

^^^H                factore  of,    by   means    of 

anationa 

1     ters  coming  from    night- 
soil  or  offal,  dried  or  dla- 

^^^1              aalepetrtt,  when  the  vi^wrs 
^^^1              are  abaor  bed. 

infected,  and  in  a  ooTcred 

^^H           Arii/irial  Putt,  or  bricks  of 

8melL  danger  of 

storehooae,  when  the  quan- 
'     tity  exceeds  ar.,()00  Irilo- 

^^^H                ooal,  manafacturt*  of,  with 

Bie. 

^^^1                fat  resiBK. 

1     grammes. 

^^^H            Atphait  and  HUwnrn,  works, 

SmolL  danger  of 

1  FUh,  shops  for  salting  and 

Smell. 

^^^H                with  open  fire. 

fire. 

1     smoking. 

^^^H           SatT/tti,  doooloration  of  the 
^^^H                 aulphate  of,    by   means  of 
^^^H                hyarooblorio  acid,  in  open 

Injurious  ema- 

ForgtetiaA  Boiler-Uforlu  for 

Smoke,  noiM: 

natioa«. 

1      largo     pieces,     employing 

1     trip-hammer*. 

^^^H                Teasels. 

GoA,    for    illuminating    and 

SmeU.dangerof 

^^^1            itftrA  of  refineries  and  ■unr- 
^^^1               booMs,  revirifioation  of. 

Smell,  injarions 

heating,    manufacture    of, 
for  public  UHO. 

firv. 

emanatione. 

■ 

^^^H             ilttut-furnarrii. 

SmokCj  dust. 

Olojie    (common,    flint,    and 

Smoke.                      ^^M 

^^^H            Ittraching  of    thraada,    tex- 

Smell,  injurious 

plate),  manufacture  of. 

■ 

^^^H                turrs,  and  (taper  pnlp,  by 

craanattons. 

O'old  and   Hilver  Iai(t»  and 

Rmra                      ^^H 

^^^H 

tissues,  establiahraenU  for 

^H 

^^^B            Of    threads  and  texturei  of 

Injuriooa  ema- 

burning on  a  large  scale,  in 

■ 

^^^1                wool  and  silk,  by  stUphur- 

nations. 

towna 

^1 

^^^B               Mie  acid. 

i'iretn     Leather   and    fresh 

Smell                              1 

^^^H            JAifiai,    torrefactioQ    of,   for 

8mell. danger  of 

hides,  dtp«'its  of. 

1 

^^^H                mannrv,  when  the  gascaar« 

fire. 

2Uum\Hfttiti*j  J^tuiih  raade  of 

Danger  of  fire                  1 
and  explosion.                  J 

^^^H                 bamert. 

,     aloobnl   and  essential  oils. 

^^^H             Carpet -bfttting,   on    a    largo 

KolM,  due. 

dep&ts  of. 

^ 

^^^H                scalo. 

India  ftisbber,  application  of 

Danger  of  fire.          ^^M 

^^^H            CAamoia  Leather,  manufac- 

8mcdl. 

coataof. 

■ 

^^m                tore  of. 

India  ffubber,  raanii&ctore 

Smell.dangnrof          ^H 

^^^H             Chloride  of  Lime,  manofao- 

BmelL 

'     of.   with  eiaential   oils  or 

fire.                          H 

^^^^H                 ture  of,  on  a  lari;p  Kale. 

Bulphidv  of  carbon. 

^ 

^^^H              Chlorine,  mantifaclnreof. 

Rmell. 

'  Ivory     Wa.-k    and     animal 

Smea                              1 

^^^H             Cleatiitig  uf  rabbit  and  hare 
^^H               ikiDBlar  felL 

Smell 

1     black  (dijtiilUtion  of  honev 

1 

,     or  manufacture  ofi.  when 

1 

^^^H           ObwoM^  tTCfttment  of  tha 

Pollution  of  wa- 

the gavHk  art'  bunted. 

I 

^^^1               «ovek>pes  of. 

ter. 

1  Lampbtarir.  niaiitifactnreoC, 

Smoke,  smell                     1 

^^^B             Co4/tah,  places  for  drying. 

SmelL 

by  dtRtiUation  of  coal,  tar, 
bitumen,  etc. 

1 

^^^H             Coke,     manufacture    of,    in 

thut 

1 

^^^1               Bmuke-ooaiumingfamaoci. 

Lime-kiint,  peniianent           i  Smoke,  dnat                    J 

Oliuutar  of  Hat- 


Ifurfxi^e,  manaimcture  of, 
in  closed  veiicli,  by  tlio 
roaotioo  of  nitric  maid  with 
the  uhc  acid  of  gaauo. 

Seat't'/oot  (HI,  nuinaf»cture 
oU,  wbi'u  the  matters  uMd 
we  not  putrefied. 

jVUro-iH  moi,  A  n  Hhirf  and 
nailers  Uurived  from  ben- 
zine, manufactnro  of. 

CHUd  tcxtun^a  for  packing, 
tiaauea,  tarred  coniR,  tar- 
red paper,  bitunuaixod 
putttboard  and  tubes, 
maoaCaotare  of. 

0U»^  mixing  by  beat  or  boil- 
ing of,  in  cloa«  vesselii. 

OiU  of  petroleum,  acbist  and 
tar,  oMCDcefl  and  other  by- 
drocarboni  used  for  light- 
ing, beatias,  manufaotare 
of  colors  and  vamiflhca,  the 
•couring  of  cloth,  and  other 


1.  Depdto  of  fubatanoea  very 
hrfUmmable.  that  io,  with 
Saahing-point  below  ^^  C. 
If  the  qoantity  orer  lAO 
litres  does  not  reach  1,060 
litre*.  [ 

2.  Substaaoea  lesa  inflamma- ' 
ble,  that  ia,  with  a  flaahing-  \ 
point  of  X)^  C.  or  over. 
If  the  quantity  stored  over 
1,050  litrat  dooji  not  reach 
10,600  Utrea. 

Oniuna,  drying  of,  in  towna. 
ParchtHfnt  factorien. 
/V.iWdjA,    with    burning  or 

oondoDMtion  of  the  amoke. 
/Vi(,    carbonisation    of,    in 

oloae  cbamborB. 
/*fyi'  Halr»  and  liriMtltx,  pre- 

pozation  of,    withuat    fer- 

montatioo. 
PiiiMter-kiirui,  permanent. 
forcclain,    manufactiue    of, 

with  noa-arooke-cooBuniing 

fumaoea. 
PvfaiA,  manufaoturu  of,  by 

ealctnation  of  the  residue 

of  moliuiAvn. 
Protnr/itoruif  of  Tin^  or  aalt 

of  tiu,  manufacture  of. 
/ir/tuerie*  and  sugar-hoaaes. 
/iettirig,  oo  a  large  scale,  of 

hemp  and  flax,  by  the  ac- 
tion of  aoida,  warm  water, 

and  iteam. 
A'or,  depots  uf  liquid  nalt^-d 

stufT    known     under     the 

namcoL 
Sai     Ammcniar     extracted 

from  the  ammoniac&l  liquor 

of  gas-worka. 


Injurious 

nations 


Smell. 


Smell,  injiirions 
emanations, 
danger  of  fire. 

Smell,  danger  of 
fire. 


SmoU,  danger  of 

fire. 
SmeU,dangor  of 

fire. 


Smell,  danger  of 
fire. 


Smelly  danger  of 
fire. 


Smell. 
Smell. 
Smoke,  amelL 

Smell. 

Smell,  doit 


Smoke,  dust. 
Smoke. 


Smoko,  smell. 


Injurions  ema- 
nations. 

Smoke,  smeU. 

Injurious  ema- 
nations, pol- 
lution of  wa- 
ter. 

SmelL 


Smea 


Sal  AmmoHtae  and  sulphate 
of  ammonia,  manufacture 
of,  by  the  use  of  animal 
mattecB. 

8aU^  Filth,  depoU  of. 

^rdina,    facturica  uf    pre- 
served, in  towna. 
SauMgn,  manufaotuie  of,  on 
a  large  scale. 
I  Silk  JJati^  or  uthess  prepared 
by    meaoB    of     a    nntsh, 
I      manufacture  of. 
6Va  ughlcr-ho  naea . 


oCHnl- 


SmcU,  injurious 
emanations. 


Unpleasant 

smell. 
Smell. 

SmelL 

Danger  of  fire. 


Danger  from 
tbe  animals 
and  sraeU. 

Smell,  danger  of 
fire. 


Pollution  of  wa- 
ter. 


tSlops,  extraction  of  the  fata 

f»ntaiued  in  them  fur  the 

manufacture  of  soap  and  i 

other  usee,  in  closed  vesaols.  < 
Utareh,  manufaetare  of,  by  I 

separation   uf  gluten,  and  | 

without  fcrmeuiation. 
Stripping  (if  beiup,  tlux,  and    Dust,  noise. 

jute,  un  a  large  scale. 
HulphaU  of  Mercury,  macu- , 

faoture  of.  when  the  vapora 

are  absorbed. 


KiUphate  oj' thf  Peroiide  of 
Jrort,  manufacture  of,  by 
the  solpbate  of  the  pro- 
ioxido  of  iron  and  nitrio 
acid,  nitro-Hulpbate  of 
iron. 

HulphaU  of  Soda,  manufac- 
ture of,  with  cumpletv  con- 
densation of  the  hydru- 
oblorio  acid. 

SiUphur^  fusion  or  difitilla- 
tion  of. 

Tanner  iea. 

TarpaulinM,  manufaetare  of, 
without  boiling  oils. 

Tar*  and  fluiri  bituminous 
BubstanccK,  d(>p«t«  of. 

Ian,  treatment  uf,  in  the 
gaa-works  where  they  are 
produced. 

Tobacco,  manufacture  of. 

Tobacro-pipn,  manufacture 
of,  with  non-smoke-oou- 
suming  fumaeca. 

Torche*,  minoua^  manufac- 
ture of. 

Varnith,  manafaoture  of, 
with  spirit  of  wme  j 

Wood-rhfirata',  manufacture 
of,  in  the  open  air,  in  per-  I 
roanent       cdtablisbments,  , 
elsewhere  than  in  the  forest.  \ 

In  closed  cbamborft,  with  the 
disoh&rge  into  the  air  of 
the    RHMMis    products    of 


Injurious  ema- 
nations in  a 
leas  degree. 

Injurimia 
tions. 


Injurioui  ema- 
nations. 


Injurious  cms- 
nations,  dau 
get  of  hre. 

Smell. 

Danger  of  fire 

SmeU,daiigcrof 

hrc. 
Snielljdangcrof 
hie. 

Smell,  dust, 
bmokc. 


Smell, danger  of 

firo. 
Smell,  danger  of 

fire. 
Small,  smoke. 


tne    gaaeoui 
distOutioiL 


Smell, 


^H                                                                PUBLIC   liULSAXCE&                    ^^^^^^^^^| 

^^^1                                                 THIRD 

CLASS.                                               ^M 

^^M                                 Bodnett. 

Cliaracter  of  Xni- 

MDOt. 

1 

• 

BuriaaM. 

OhacBOCOT  oC  Xoi- 

MUCS. 

^^^H               Afiti,  ^^rtc^  iiuuiii£actiire  of.  |  Injurioiu  emft:: 

Chlorid*  of  Limt,  mannfao- 

SmeU. 

^^^B 

ture  of,  in  i»hopa  *"»kinit  at 
the  most  300  kilogrammes 

1 

^^^K                 Ai-ld,  Ora/iV,  niniiufat'tnrvof,     Accidenul 

^^^^^^H 

^^^H                     by   nitric   ftcid.    with     d«-  .      fumeii. 

a  day. 

^^^^^^^1 

^^^H                  Htruotion  of  tho  iDiuriotu 

Chrotnate  of  Potoih^  manu- 
facture o£ 

SmelL            ^^^^ 

^H                 K»^ 

^^^H               Acitty    PifTie^     nuuniifactare    Injnriotu      tu- 

Coal'ictu/tiui/  pUc«ai 

Pollution  of  wa- 

^^^H                  of,  with  deirtraction  of  in'        pont. 

ter. 

^^^H                   Juiivnm  tpMea. 

Coffee^    roasting    of^    cm    a 

SmeU,  amoke. 

^^^H               Acid,   J*yrvUgftrvH*y    mnnu- 

Smoke,  tmelL 

grand  scale. 

^^^H                   fftotnre  uf,  when  the  gaae- 

Cop/irr.   brau.    and   bronze 
foundries 

Mctollio  fumes. 

^^^H                 ous  produutH  uv  burned. 

^^^H               AUiuntm,    manufacture    of. 

Smea 

Vop^ufy    cleaning    of,    witli 

8metl,  injnrioua 

^^^H                   by  m«uiB  of  freth  blocMl- 

amda 

(■nuuiationa. 

^^^^B 

Cvttuii      and      oily     cotton, 

Pollution  of  wa- 

^^^H               Alcuholn^  •^^ciiltunU  distil-  \  Pollution  of  wa- 

bleach- works  fur  the  waKte 

ter. 

^^H                  ten-. 

^^^H              A\coh*>h    other    than    from    Pollution  of  wa- 

1      of. 

Vow-f/itrda^  in  towns  of  more 

Smell,  and 

^^^1                  wine,    witbont    reotifying       ter. 

than  5.000. 

drainage      of 

^^^H                   works. 

iiriue. 

^^^H               Ammottia,   manufacture  of,  ;  Smell. 

DUtiReriea  in  general,  bran-    Danger  of  fire               1 

^^H                  on  a  ^ud  scale,  by  droom- 

dv,  gin,  cherry -bnuidy.  ab- 
atntbe,  and  other  alcoholic 

^^H                   aalta. 

liqnora 

^^H               AtHtnoitiacaiVorhineitl^raMii-    fimelL 

thnuj-miiU. 

Noise,  dust. 

^^^H                   afaotnr«  of. 

l^myof  L^athtr,  shops  for.  |  SmcUl 

^^H              Archil^   manufacture  of.  in    BmdL 

2/jfert.                                         '  Smell.  pollutiuD 

^^^H                   doeed  veeaela,  usin^  ainmu- 

of  water. 

^^H                  nia   to   the   exclnaion    of 

Earthcnteare,    mannfactnre   Bmok& 

^^^H 

of.    with    non-imokc-oon- 

^^^H                Arliji>»iil  Fufl,  or  bricks  of 

SmelL 

■umiiiif  fiiniaccs.                                                      ^^J 

^^^H                   coal,  manufactoro  of,  with 

tlittntirt,   application    of,   to    3mok&                    ^^H 

^^^H                   dry  rcsinii. 

meta-k                                                                             ^^H 

^^^H               Atf>na/i/i,    bitamena,    mini 

SmeUfdangerof 

fnamWWH>rr  with  smoke-    Accidental            ^H 

^^^H                  and  wlid  bituminouamat- 

fin. 

cuni^uming  turaaccsL                   smoloe.                 ^^H 

^^H                  tera,  d«pfita  ot 

■* 

Emnfirl*,     manufacture    of,    Smoke.                     ^^H 

^^^H                 Asr-on,  tthopn  fnr  xmnking. 

Smell,  «moke. 

with  nonffmoke-oiniB timing                                     ^^H 

^^^H                &irk-bffitinQ  places  iu  towniL 
^^^H                IStach  iHff  of  UuTfa'lA  and  t  f»- 

?ioiBi>-,  diiiit. 

fitrmicet.                                                                          ^^H 

Uinetl,poUatiun 

/^iiif/icr,      manufacture     of,    Aooidcntal              ^^H 

^^H                   iUM  of  flax,  hemp,  and  cot- 

of  water. 

with  Bmok&«onauming  fnr- 

oBoka.              ^m 

^^H                  too,  by  the  alkaline  chlo- 

naccn. 

^^^1 

^^^H                   ride«  (h>*pochlohtes). 

Farin€t  factories. 

BmeU  pollnlion       ^\ 

^^^^H                 2irf*t>tri«». 

BmelL 

of  water. 

^^H                lirick-tpuria^       with       non- 

Smoke. 

Fattruhig    of     poultry     in 
townK,  efltnblifitimcnU  for. 

Smell. 

^^H                   amokc  -  connuning    fuma- 

^^H                  oeft. 

FfU  ll*tt*.  niaiKifucturti  of. 

Smelt,  dust. 

^^^H              BiUion-mnkfTt    and     other 

KoiM. 

/Wf^li^ri.dcpotsof,  matters 

SmeU. 

^^^H                   Rtampert  of  motala  by  m*- 

coming  from  nifht-soil  or 
oflfal,  dried  or  dininfectcd, 

^^^H                   chiurry. 

^^^H               CandUf^  manofactorc  of. 

SmdI,d«DBerof 

and     in     coTured      store- 

^^^^1 

fire. 

houses,    in    Quantitr  lew 
than  tSS.OOO  kilogrammea. 

^^H               CandltJi  and  other  oblecta  in 
^^^^1                   max  and  fttcano  acid. 

Danger  of  fire. 

Firc-ttocd  y^ds,  m  towns. 

Isjnrimu  enu- 

^^^^B                Cnwllra    of      iiaraffin      and 

SmeU.dangoruf 

natioBs,  dan-            J 

^^^H                   otbcrt  of   mineral  origin. 

bn                   , 

ger  of  fire.            ^^H 

^^^^H                   mculdinR  uf 

1 

Flints,  furnace  for  calcina- 

Smoktr.                    ^^H 

^^^H               Ciutinif  and  rolling  of  lead. 

KoUe,  naokew 

tion  ut 

^^^^^^H 

^^^H                   eino,  and  ct>ppor. 

FuHndrit^  for  Moond  melt- 

Smokfl.         ^^^H 

^^^L              Cheae,  depuU  ot  la  towns.     BmeU, 

ing. 

J 

^       pcBLio  mrisANOEs,                             389             1 

CbaraeterofKol- 

ChamcCetofNuU 

sance. 

»»«"«^                                                   iMlOB. 

yrtnittg    Apparaitu^    with 

SmelL 

PerchloHtU  of  Iron^  manu-    Injurious  ema- 

unmouuk 

facture  of,    by  diMolring        nations, 
peroxide  of  iron. 
Pltutrr-iiitHJt,    not    nmning   Smoke,  dtuL 

Frttxing   Apparatus    with 

Danger  of  ex- 

eltior  or  otUcr  related  and 

plobbn     and , 

oombuitible  liqiiida. 

tire. 

mure    than   one  month  a 

Giu,  for  lighting  ami  he&ting. 

Smell, danger  of  ' 

year. 

mauiifactureof,  forpnvafttf 

fire. 

Puret^lai/i,    manufacture    of,    AooidflDtsl 

OH.                                                                                               1 

with  snioke-uunsumuig  fur-        smoke. 

GitMomel^rt  for   priTate  aw,    Smellf  danger  of 
not  ftdjuining  ibc  mannfao-       fire. 

naova. 

ProtoMulpfmte    of   Iron    or    Smoke,    injtm- 

torieH.                                          1                                 1 

green  vitriol,  ntanufucturc 

<ielat\Hf  ioT  food,  and  gela- 

SmHI 

of,  on  a  large  BcalL%  hj  the 

tlooft.                                    1 

tine  from  white  nkms  and 

action  of  sulphnric  acid  on 

1 

fre&b      «kiuB,      uii  tanned, 

iron-filings. 

1 

manatacture  of. 

Pmzolana.  artificial,  furnace   Smoke                                     1 

OUding    and    ailvering    of 
meulA. 

Injarioiu  emo- 

for. 

natiuna. 

Hittjs,  dep6t«  of. 

SmelL 

Olasa-vforkM  (common,  flint. 

Danger  of  fire. 

Rett  C'yttmde  uf  PotoMluin, 

liijarlooi  ema- 

and  plate)    with    nmoke- 

or  red  pruKMat*?  uf  putanh. 

nations. 

oonronring  fornacea. 

Red  Leaii,  manufacture  of. 

InJnriuUft  ema* 

/3oW  and  Silver  Ikaten. 

Noise. 

nations. 

OoiUsutifM  Aithtv,  troatment 

Melallio  fnmea. 

Salt  of  Sotla,   manufaotore 

Smoke,    injiuri- 

of,  by  lead. 

of,  with  sulphate  of  soda. 

uus      emana-               ^^ 

jOuauo^  depotii  of,  when  the    UmeU. 

^^M 

qnantity     exceed*     aj,000 

Sotted  Aftotn^  depots  of,  in 

SmclL                                ^H 

kUogramnica. 

towns. 

^^^1 

Cuanu  for  sale  at  retail.            SmelL 

Satttng  and   preparation  of 

Smea                               ^H 

Jlrrrit^^  tmoking  of.                  BmelL 

meat. 

^^^H 

Jfungarj/  Ualher^  manafao-    Smell. 

Scalfting-^tofUfi^,      for      ibo 

SmelL                                  ' 

tare  oi. 

preiiaration  of  parts  of  ani> 
malm  fit  fur  food. 

Japan ufd  /^Mfc  and  metaU.     Smell^dangor of 

fire. 

Danger  of  fire. 

Leaiher-bfatifvg,       haznmen    Noi&c,    ooncoa- 

of. 

for.                                                 aion. 

Shtep»khi&.  drying  ot 

Smell,  dust 

LeaihtT'dretaing  works.            Smell. 

Silvering  of  mirrors. 

Injurious  ema- 

LUm-kUtUy running  not  over   Smoke,  dnst. 

nations. 

a  moat  fa  a  year. 

So>ip  FnciorU*. 

Bmt-tl. 

LUKarge^  manufacture  of. 

Injurious  dust. 

Spinning  of  cocooni,  shops 

Smell,  [Mfllution 

Jfaaifot,  manufacture  of. 

Injurious  ema- 

in which  It  is  done  on  a 

ot  water. 

nations. 

'      large  scale,  i.  e.,  employing 
at  least  Mx  spiudlea. 

MiiU   for  grinding  plaster, 

Duat 

time,  flinU,  and  (luzzolaim. 

Sponges^  washing  and  drying 

Smell,  pollution 

JfuuriU  liiiiik^  mariutoctiire 

Smell,  doat 

of. 

of  water. 

of,  by  onubing  the  rcftidue 

Steely  manufacture  of. 

Smoke. 

of  the  diatUlation  of  bito- 

Suiphaie  of  JroH,   alumina 

Smoke,     pollu- 

miaoua »chist&. 

uid  alnzn,  manufacture  of, 
by  the  waahing  of  roasted 

tion  of  water. 

Morocco  Leather  works. 

Smell. 

2fUrat«  of  fro  n,  man  uf actore    luj  orioua  ema* 

pyritona     and     aluminous 

of,  when  the  mjarioua  va-        natiuna. 

earths.  * 

pots   aru  Mb»urbed  or  de- 

Sulphur,  powdering  and  sift- 

Duat, danger  of 

oompused.                               | 

ing  uf. 

fire. 

OUed  Texture*  for  packing,    8mcll,danRer  of 

Tan-t/tiUn. 

Xoise.  dust. 

iistues,  tarred  cords,  tar- 

fire. 

\  7V<rrWii/i{7,nardinf{iiidolean- 
ing  uf  wool,  hair,  and  bed 

Smell,  dust. 

fmI     papi-m,     bitumcnizod 

panteboard       and      tobei, 

feathers. 

worked  with  heat. 

Tile  Work*,  with  non-smoke- 

Smoke. 

Worked  cold. 

SmclL 

OiU^  refining  ot 

Smell,  danger  of 

Tinned  /rofi.manufactQreot 

Fumea. 

fire. 

Tobarcit-piprt,   monufiicture 

Acoidontol                               i 

Oll-vn>rk4  or  oil-tnJllt. 

SmeU.danserof 

of,  with  amoke-consuming 

smoke.                           ^^M 

fire. 

furnaces. 

^^^M 

OiloeM,  preserving  ol 

PoUntionof  wa^ 

Wadding,  m&ni;£actnro  of. 

Dust,  danger  of               ^^ 

tcr. 

fire. 

Paper,  manufacture  of. 

Danger  of  tire. 

Wiufi-fiouses. 

Pollution  of  wa- 

Puper /''Up,  pretikration  of, 
from  *tjaw  and  other  eoni- 

Polliitioa  of  wa- 

ter. 

ter. 

H'rwf/r    of    thready  matters. 

Danger  of  fin. 

buHLiblu  matterH. 

dept'ita  of,  on  a  largo  scale. 

Paxteboo  rft-mak.  vng. 

Smell. 

in  towns. 

Pastetumnl  ,Sn}^if-Zoxe*,TWUX'    Smell,     danger 

Unpleasaai  em- 

ufactnre  of.                             I      of  tins. 

anatiuus. 

^^^^ 

^l^^l^H 
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WhUt  £tfcu/,  mulu&otare  ol 


Otuncter  of  ITni' 


Injoriout  em»-> 

nations. 
NoiM,  smolcc.    i 
Danger  of  fire.  | 


Wirf-dratBtng  worlu. 

Wood-charcoaL,  depuU  of.  Id 
town*. 

Wood-charcoal,  macu^oture  1  Smell,  snuke. 
o£,    in    cloned    oiiaml>erB, 
with    combustion    of    the 
giBcons    products  of   dis- 
tillation. 


Woolien  Thread,  watmgm  and 
waato  of  apiiuungi  of  wool 
and  Ailk  in  towna,  apMnal 
works  for  the  beating  and 
WMbing  of. 

Wooi-K*x»hing  plaoea 

Zinc-  Wldtt^  manafactora  of, 
by  oomhuRtioa  of  the  met- 


otfKal- 


Noiae,  du«t. 


PoUutioD  of  wa- 
ter. 
Metallic  fame*. 


For  converiienoti  in  treatment  I  shall  divide  public  nuisances  into  three 
classes,  viz.:  Offetisien  yVadtm^  Offemtioe  PrucestteSj  and  Ot/ur  ^uUttttve^ 
(iucluding  all  nuisances  of  so  heterogeneous  a  nature  that  they  cannot  be 
rtiudily  classiHed  under  a  less  general  heading).  Under  each  of  these 
headings  I  shall  classify  nuisances  according  to  the  predominant  offensive 
characteristic,  i.e.,  the  chief  quality  on  account  of  which  they  are  lookod 
upon  as  nuisances.  Most  of  them  can  thus  be  brought  under  the  headings 
of  itmellj  J\iinca,  dunt,  snioke^  or  noise.  Under  some  of  these  headings, 
again,  arc  further  subdivisions  where  the  mass  of  material  seemed  to  re- 
quire them.  This  system  of  clasaificatiou  gives  rise  to  the  following 
scheme  of  treatment: 


1, — Offensive  Traj>^ 

Those  businesses  in  which  the  substances  dealt  with  are  offensive,  or 
may  become  so  as  a  result  of  mechanical  manipuUUinn. 


I 


1.     AlMff. 


a.  Keeping  of  Ihrlng  animala : 


HorMs,  cattle.  pigVf  sheep,  goat«,  poul- 
try-, fancy  fowls  and  birds,  rare  oni' 
mala,  do^ 
b.  Killing  of  animala :  Cattle,  pigs,  aheep,  caJvea.  poultry,  other  animala, 

l'  Mianure,  offal,  oight-Btjilf 

..  storm*  «d  h^idlmg  of  «nima]  matter. :  |      ^"^h^j^^a h^ 

[      oheeee,  fiah,  oU,  eggs. 

d.        -        vegetable    "     ■^^'^^'J,^'^''^^'^'^''' 

4.        •'         *•  *•  '*    mlnend        **     :  Oils. 

/.        "         '*  "  "     mixed  **     :  Rags,  kitchen  refuse. 

%.  Duit :  Sand-blaat,  carpet- cleaning,  hair-picking,  atrect-arweeping. 
8.  Noin:  Street-vending,  strcet-innaio,  junk-dealing. 

II, — Okfknsivk  Prockssks. 


Those  businesses  in  which  the  substances  dealt  with  are  offensive  as 
nittli  of  chemical  manipulation. 
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1.  BfMU. 


a,  MoDufacture  of  animal  suUBtaDoeB 


vegetable 


Fat- rendering,  Inrd-reftniog, 
soap-makio^,  glycerine-rcfin- 
iog,  ffut^oleaniiig,  bone-boil- 
ing, tripe-boillng,  blood>boil- 
ing,  pork-packing,  tannings 
glue-making,  Rbell-baming. 
(  Brewing,  goti- making',  fhtttil- 
:  •;      ling,  augar-rohning,  vinegar- 

(      making,  vomtab- making. 
:  Coolfing. 


1.  SmtU:  J 


b.  Goaea  of  decomposition 


c  '*  "     mixed  *' 

S     Ml    A*  -  ^  Manafacture  of  chemicals,  glaaa-works,  putteriett,  blcachiug-worka,  brick- 

(      making,  Bmelting,  refining,  araaying,  jewelry  manufaclore. 
3.  Dutt :  FlaHter-buruiug,  lime- burning,  coffee-roasting. 

III. — Other  Nuisances. 

a.  Dead  bodies:  Human  (ooatagioua),  lower  animala. 

f  From  privy-vaulU. 
!       "    -ventilating  shnfta  and  plpe& 
"j       '  *     newer  openings. 
[      '*     street- gutters. 
S.  InfeetioMMU :  Cemeteries^  prostitutes,  diseased  animals. 

S    DanoerouAtumm  •  ^  Unprotected  stairways  and  areas,  buildings  in  course  of  erection, 
'  '  (      swinging  signs,  ferocious  animals. 

4  *imokt  •  ^  So'^''**^"fi*'    planing- mills,    foundries,    forgea,    ]K>tterie9,    dye-houses, 
■  '  '  t      Hugar- refineries,  brtwerieji,  ordinary  chimneys. 

5  iVoutf  *  ■)  ^^^^*^^<  factories,  machine-shops,  forges,  boiler-works,  steam-whistles, 

*  (      exllaas^pip«s,  bells,  fireworks,  paved  stzeeta. 

This  classification,  like  all  others  of  the  same  character,  is  necessarily 
imperfect,  for  many  of  the  businesses  inentionerl  above  are  nuisances  in 
more  ways  than  one,  and  individuals  mi^ht  easily  differ  as  to  which  of  the 
bad  qualities  was  the  most  objectionable.  A  thoroughly  scientitic  clossi- 
Jication  will  be  found  to  be  impossible. 

I. — Offexsivk  Tkadea. 

Tlioae  hmneMes  in  \chich  the  substances  <l€<tU  with  are  offensive^  or 
may  become  so  its  a  residt  o^'urciiaxicat.  manlpiihitiofk. 

The  only  subjects  brought  under  this  heading,  which  would  not  natu- 
rally fall  under  it  according  to  the  above  definition,  are  those  in  the  third 
division,  viz.:  Street-vending ^  street-mtifiiCj  and  Jttnk-deaii/t</.  As  they 
are  to  be  considered  trades,  however,  and  cannot  well  be  placed  under  the 
other  headings^  they  arc  put  here,  at  the  risk  of  some  apparent  incon- 
gruity. 

1.  TVittleji  iohich  are  ohjectionable  on  account  of  the  unpleasant  ameUs 
cmtsed  by  them. 


a.   Jvfifpinff  of  Li  inn  g  ^inimals. 

Horses. — The  keeping  of  horses  is  not  likely  to  cause  a  nuisance  in 
country.  The  stables  are  generally  at  a  considerable  distance  from 
house,  so  that  the  odors  from  them  are  not  perceived,  and  there  is  a 


I  the  ^J 

I  the  J^l 

con-  1 

J 
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atant  circuktion  of  fresh  air  about  them.  Accordingly  we  find  that, 
although  the  horses  of  the  wealthy  are  housed  in  well-drained,  well-ven- 
tilated stables,  with  proper  facilities  for  the  disposal  of  manure,  the  farm 
and  village  stables  are  carelessly  built  and  kept.  The  drainagre  is  oflfii 
poor,  and  the  Mooden  floor  is  cracked  or  imperfectly  jointed,  so  that  the 
urine  runs  through  and  soaks  into  tlic  earth  beneath.  The  manure  ta 
often  thrown  out  of  tho»window  or  door,  and  forms  a  large  pile,  on  which 
other  kinds  of  rofuse  are  often  dumped,  so  as  to  form  a  compost-heap. 
This  may  remain  ^rftdually  accumulating,  until  spring  or  fall,  when,  hav- 
ing fennented  meanwhile,  it  is  spread  over  the  fields. 

In  a  thickly  populated  place  the  sanitary  condition  of  stables  is  a  mat- 
ter of  more  importarH-e.  And  even  here  too  little  attention  is  paid  t«> 
drainage  and  the  dispusiil  of  maiuirc.  Tlie  rich  man's  stalde  is  often  a 
horse-palace,  the  floors  Ifcing  of  stone  or  hard  wuud,  the  drainage  being 
as  nearly  perfect  as  [>05sible,  and  tlio  manure  being  removed  daily  or 
kept  in  such  a  situation  as  to  be  inoftensivc.  IJut  the  stables  of  a  lower 
class  leave  much  to  lie  desired.  They  may  consist  of  a  mere  wooden  shed, 
in  the  rear  of  a  tenement -house,  with  an  imperfect  wooden  floor,  through 
which  the  liquid  filth  passes  and  oozes  out  into  the  yard  arf>und  the  bot- 
tom of  the  building.  The  stable,  being  built  in  a  confined  space,  is  often 
badly  ventilated,  antl  this  condition  i.s  rendere*!  worse  by  the  fact  that  the 
owners  of  horses  are  so  afraid  of  thieves,  that  they  do  not  construct  win- 
dows of  sufficient  size.  I  have  often  seen  cartnien's  stables  where  the 
animals  were  only  5upplie<l  with  fresh  air  through  the  cracks  and  knot- 
holes in  the  sides  of  the  shed.  The  iiianuro  is  uccasionally  thrown  Into  a 
heap  in  the  yartl,  until  enough  has  accumulated  to  make  a  cart-load,  when 
it  is  removed.  It  is  the  rule,  however,  in  New  Vork,  to  put  the  manure 
in  a  covered  vault  or  box,  which  is  emptied  as  often  as  it  gets  fulL  There 
is  great  careleasness  in  the  management  of  those  boxes  or  vaults,  and  the 
cover  is  often  left  o])en  day  and  night,  when  the  vapors  from  the  ferment- 
ing contents  are  very  annoying  to  neighbors.  Sometimes  the  greater 
part  of  a  lot  is  occupied  by  small  stable-sheds,  placed  side  by  side,  only 
the  central  yard  being  paved  and  drained,  and  in  such  cases  the  nuisance 
IS  of  course  intensified. 

The  grou  nd  beneath  the  floors  of  these  common  stables  is  graded  toward 
the  yard,  and  all  urine  or  water  is  supposed  to  run  toward  the  central  drain. 
But  beneath  wooden  floors,  and  in  unceinented  or  unpaved  stib-spaces, 
rats  are  apt  to  make  their  nests,  and  the  paths  or  *^  rat-runs  *'  made  by 
them  are  as  likely  to  tend  in  one  direction  as  another.  They  frequently 
extend  toward  the  wall  of  an  adjacent  house,  and  may  divert  tin?  current 
of  urine  in  that  direction.  When  this  oceurs,  it  is  not  generally  long  be- 
fore ft  wet  stain  appears  on  the  inner  surface  of  the  house  wall,  and  the 
fluid  may  even  work  its  way  so  as  to  run  at  times  in  a  stream,  and  be  a 
terrible  nuisance. 

The  chief  nuisance  caused  by  a  horse-stable  is  the  smell,  which,  to 
many  persona,  is  intensely  disagreeable.  This  o<lor  is  due  largely  to  am- 
monia, which  is  formed  by  the  dpcom]>ositinn  of  the  urine;  but  there  are 
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also  presont  in  the  air  of  stables  undctennined  organic  matters,  wluoli 
give  it  its  characteriBtic  quality.  The  odor  is  quite  pungent,  and  clings 
to  porous  fabrics  with  extreme  pertinacity.  One  might  endure  the  smell 
for  a  time,  but  to  be  followed  persistently  by  it,  after  even  a  short  ex- 
posure, is  too  much  for  the  patience  of  most  people,  Hetice,  a  stable  has 
always  been  considered  a  nuisance  when  in  immediate  proximity  to  a 
dwelling. 

While  it  is  true  that  a  certain  degree  of  offonsivoness  is  necessarily 
connected  with  a  horse-stable,  it  i^  also  true  tliat  the  nuisance  is  much  in- 
creased iiy  certain  prevontablo  causes.  Tliose  are,  lack  of  cleanliness, 
deficient  drainage,  and  bad  construction  of  the  stable  with  poor  or  unsuit- 
able material,  and  insuflicient  ventilation.  A  stable  where  the  manure  is 
heaped  up  in  the  open  air,  exposed  to  wind  and  rain,  where  the  space  be- 
neath the  flooring  is  filthy  with  rotting  straw  and  dccon»posing  urine  and 
manure,  or  where  the  drainage  is  deficient  or  obstructe*!,  or  the  yard 
badly  paved,  so  that  pools  of  stagnant  filth  stand  here  and  there  in  the 
sun,  affords  the  greatest  contrast  possiblu  to  one  where  nunc  of  these  bad 
conditions  exist. 

lastly,  the  horses  may  make  such  an  incessant  noise  with  their  stamp- 
ing and  neighing,  especially  in  summer,  when  flies  are  about,  that  people 
living  near  by  may  bo  deprived  of  their  sl^ep. 

Of  the  effect  of  the  emanations  from  horse-stables  on  the  public 
health,  little  is  known  with  certainty.  It  is  a  very  common  belief, 
especially  with  hostlers  and  stablemen  generally,  that  exposure  to  the  air 
of  a  stable  benefits  healthy  persons  and  cures  sick  ones.  The  diseases 
which,  it  is  claime<l,  are  benefited  in  this  way  arc  pulmonary  ones,  and, 
so  far  as  I  am  aware,  no  others.  It  is  possible  that  the  small  amount  of 
ammonia  always  present  in  such  an  atmospJiere  may  act  as  a  gentle  local 
irritant  to  the  respiratory  mucous  membrane,  and  in  this  way  induce  a 
healthier  action  when  catarrh  exists.  The  subject  is  perhaps  worthy  of 
investigation,  I  can  suggest  no  other  quality  of  stable  air  at  all  likely  to 
be  beneficial.  It  certain!}'  cannot  be  of  advantage  to  inhale  huir,  frag- 
ments of  epithelium,  scurf,  ovules,  fungi,  and  odorous  organic  matter,  all 
of  which  Sigerson  found  in  lifs  examinations  of  such  air.  A  number  of 
physicians  whose  reports  are  published  in  the  Report  of  the  C'fiuncil  of 
Hygiene  of  the  Citizens'  Conmiittee  of  New  York,  in  1866,  gave  it  as 
their  decided  opinion  that  erysipelas  and  diphtheria  were  more  prevalenr 
and  more  fatal  in  the  vicinity  of  hndly-kcpt  stables  than  elsewhere. 

In  order  to  render  a  horse-stable  as  slight  a  nuisance  as  possible,  atten- 
tion must  be  i>aid  to  ventilation,  drainage,  cleanliness,  and  the  disposal  of 
manure. 

In  a  close  stable,  as  in  a  close  room  filled  with  human  beings,  the  pecu- 
liar animal  odor  is  not  only  inAensitiod,  but  becomes  more  offensive.  This 
seems  to  indicate  that  the  volatile  nitrogenous  compound  (as  it  probably 
la)  is  of  an  unstable  nature,  and  rapidly  decomposes  or  in  some  way 
changes  its  qualities,  under  the  influence  of  heat  and  moisture.  There 
should  therefore  be  abundant  means  for  the  access  of  fresh  air  and  the  re- 


PUBLIC    NUISANCRS. 


moval  of  foul,  by  doors,  windows,  And  shafts,  and  there  should  b«  abun- 
dant air-spaoe  for  each  animal.  Camemn  says  a  horse  requires  *^, 
cubic  feet  of  air-apaco  and  100  square  feet  of  floor  area,  and  this  is  sureli 
not  a  high  estimate  for  an  animal  five  or  six  times  as  large  as  a  man. 

The  floor  and  drains  are  very  important  points.  Flooring  may  be 
made  of  wood  or  of  natural  or  artificial  stone,  llio  objection  to  wooden 
flooring  is  that  it  absorbs  moisture,  and  so  becomes  saturated  with  urine, 
and  can  never  be  cleaned  ho  that  it  will  not  emit  an  ammoniaoal  odor. 
The  objection  to  stone  flooring  is  that  it  ia  too  good  a  conductor  of  heat, 
and  a  stable  paved  with  it  is  apt  to  be  chilly  and  uncomfortable  far  the 
horses.  Moreover,  in  the  city,  where  horses  arc  emi)loyed  on  stone  pave- 
monta  during  the  day,  it  must  he  a  relief  to  tread  upon  a  warm,  elastic 
wooden  floor  after  their  work  is  over.  It  would  seem  on  the  whole  that  a 
wooden  floor  is  preferable,  if  carefully  constructed.  It  should  be  made  of 
a  resinous  pine,  or  of  pine  saturated  artificially  with  oil  <)r  tar,  so  as  to  be 
non-absorbent,  and  the  joii»ts  of  the  planks  should  be  thoroughly  caulked. 
The  floor  of  the  stalls  them.selvi.^j  should  be  raised  an  inch  or  so,  to  allow 
of  proper  drainage,  and  along  their  rear  should  run  a  surface -drain,  well 
ntade  of  cement,  and  discharging  its  contents  into  the  manure-vault  or 
into  a  sewer,  preferably  the  former. 

If  a  harder  floor  bo  desired  it  may  bo  made  of  flag-stones,  or  square 
or  oblong  blocks  of  trap-rock,  always  laid  in  cement  or  concrete,  so  as  to 
have  perfectly  tight  joints.  Fhig-atoncs  are  liable  to  crack  or  break,  or 
to  become  sunken  at  one  side,  and  thus  render  the  floor  irregular,  and 
cause  trouble  with  the  drainage.  It  is  much  better  to  lay  the  entire 
floor  of  cement  or  concrete,  and  bricks  set  on  edge  in  cement  may  do 
very  well.  Ballard  recommends,  as  the  best  flooring  for  horse-stables  he 
has  ever  seen,  a  patent  cement  made  by  Wilkinson  &  Co.,  of  Newcastle, 
consisting  of  Portland  cement  and  roughly -ground  stone  or  granite  clip- 
pings run  upon  a  basis  of  brick-bats.  In  any  case  the  surface-drain  for 
urine  should  be  niaula  of  cement,  so  as  to  be  jointless  and  impervious  to 
moisture.  Asphalt  is  too  soft  for  such  a  purpose,  and  cobble-stones  are 
difl[icult  to  clean. 

In  the  country  the  stable-yard  need  not  be  paved  ;  but  in  the  city  an 
unpavcd  yard  soon  becomes  filthy  with  mire,  churned  up  with  urine  and 
manure,  and  very  offensive.  A  yard  should  be  paved  with  brick  or  blocks 
of  stone  laid  in  cement.  If  there  is  a  hydrant  in  the  yanl,  and  great 
cleanliness  is  obserx'ed,  a  pavement  of  cobble-stones  laid  in  cement  or 
concrete  will  answer,  and  horses  do  not  slip  on  it.  The  surface  of  the 
yard  should  be  graded  towards  a  drain,  which  carries  all  surface  liquids 
into  the  sewer. 

If  the  wooden  floor  of  the  stable  is  not  perfectly  tight,  the  surface 
of  the  ground  beneath  should  bo  cemented  or  concreted,  and  to  ren- 
der a  nuisance  from  leakage  impossible,  any  adjacent  wall  should  be 
cemented  to  a  height  of  at  least  eighteen  inches.  The  cemented  surface 
should  be  graded  toward  a  surface-drain,  which  discbarges  all  leakage 
from  the  floor  above  out  into  the  yard. 
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Cleanliness  is  very  necessary  wherever  animals  arc  kept.  With  the 
exeeplion  of  dogs  and  cats,  who  ran  be  educated  in  this  respect,  domestic 
aniirtals  respond  to  the  calls  <»f  nature  wherever  they  happen  to  be.  The 
manure  and  urine  must  therefore  be  frequently  and  thoroughly  removeti 
to  some  place  remote  enough  from  the  stalls,  so  that  the  animals  shall 
not  be  compelled  to  breathe  an  atmosphere  contaminated  by  the  products 
of  decomposition. 

The  greatest  danger  connected  with  the  compost-heap  of  country 
places  is  the  pollution  of  wells  and  cisterns.  This  is  more  fully  treated  of 
elsewhere. 

In  |>opulous  localities  the  proper  disposal  of  manure  brings  up  some 
liifBculties.  Fermentative  changes  do  not,  as  a  rule,  set  in  within  twenty- 
four  hours  after  the  excreta  leave  the  body,  and,  therefore,  it  is  apparent 
that  all  nuisance  due  to  them  would  be  obviated  by  removing  the  manure 
daily.  Daily  removal,  however,  entails  increased  expense,  and  is  difficult 
to  enforce  in  a  large  city  where  there  are  some  thousands  of  stables,  un- 
less the  removal  is  undertaken  by  the  mutiicipal  authorities.  Xforenver^ 
the  smell  of  the  freshly  deposited  excreta  is  unpleasant,  and  frequently 
has  to  h<*  controlled  by  disinfectants.  In  Germany,  according  to  F-Jiyet, 
the  pcrchloride  of  iron  is  sprinkled  upon  the  mass.  This  not  only  disin- 
fects it,  but  adds  to  the  value  of  the  manure.  In  France  the  phenol  Com- 
pounds and  ammoniaco-magnesian  phospliates  are  used  for  the  same  pur- 
pose; while  ti»e  English  avail  themselves  of  the  deodorizing  properties  of 
McDouguirs  powder,  a  mixture  consisting  principally  of  lime  carbolato 
and  magnesium  hyposulphite.  In  New  York  the  disinfectant  in  common 
use  for  this  purptjse  Is  "dead  oil,"  an  impure  carbolic  aciiL 

If  manure  is  allowed  to  accumulate  on  the  premises,  it  must  be  stored 
so  as  to  emit  as  little  o<lor  as  possible.  Ballard  recommends  thai  the 
atmosphere  should  have  free  access  to  all  parts  of  the  deposit,  and  that  the 
liquid  matters  be  drained  away.  The  plan  of  removing  the  liquid  parts 
undoubtedly  renders  fermentation  more  tardy,  but  it  is  open  to  a  decided 
economical  objection,  viz.,  that  the  manure  by  this  treatment  loses  its 
most  valuable  fertilizing  properties,  and  its  commercial  value  is  diminished, 
InNew  York  every  stable  is  required  by  the  .Sanitary  Co<lc  to  have  a  manure- 
vault  of  not  less  than  sixty-four  cubic  feet  capacity,  and  provided  with  a  tight 
cover.  This  receives  both  the  manure  and  the  urine.  It  should  be  lined  with 
brick  laid  in  cement,  and  may  or  may  not  be  drained  by  a  sewer  connec- 
tion. In  the  poon,*r  class  of  stables,  insteail  of  an  underground  vault,  a 
box  is  built  above  ground,  of  about  tlie  same  capacity,  and  also  fitted 
with  a  tight  cover,  which  is  always  to  be  kept  closed.  In  such  cases  the 
urine  is  drained  into  the  yard,  and  thence  into  the  sewer,  excepting  so 
nmch  as  may  be  taken  up  and  retained  by  capillary  attraction  in  the  litter 
and  manure.  The  offensiveness  of  horae-stables  is  roiisiderably  reduced 
by  the  use  of  these  closed  receptacles,  and  may  be  still  further  reduced 
by  sprinkling  the  contents  with  very  dilute  sulphuric  acid,  which  fixes 
the  ammonia.  The  noise  caused  by  tlie  stamping"  and  neighing  of  the 
iiorKes  cannot   be  controlled.      Tf  the  walls  are  thick   and   properly  dead- 
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OTied,  it  will  be  somewhat  reduced  ;  but,  as  a  rule,  no  stable  sliould  be  j>er- 
mitted  so  near  a  dwoUinff  as  to  interfere  with  the  sUtep  of  the  tenants. 

Cottle. — Cattle  are  kept  in  stables  or  yards  for  domestic  purposes,  or 
to  serve  as  food.  In  the  fonner  case  any  nuisance  caused  is  a  perma- 
nent one,  in  the  latter  a  temporary  one  repeated  at  intervals.  The  fornier 
are  mostly  kept  in  the  country,  and  the  latter  in  or  near  the  city,  in  the 
yards  attached  to  slaughter-houses. 

It  is  much  more  difficult  to  keep  a  cow-stable  in  a  cleanly  and  inoffcn- 
aive  condition  than  a  stable  for  horses,  and  this  is  prineipally  on  account 
of  the  semi-fluid  character  of  the  manure.  In  the  country  the  filthy 
appearance  of  tho  cow-yard  is  familiar  to  most  people.  It  is  filled  to  a 
depth  of  Severn  I  inches,  or  even  a  foot  or  more,  with  mud  minified  with 
manure  and  urine,  and  in  its  centre  is  often  a  nasty  pool  of  tilihy  water. 
The  surface  is  scraped  once  or  twice  a  year,  and  the  scrapings  spread  over 
the  fields.  The  horses  and  cattle  are  kept  in  the  same  barns,  and  the 
manure  from  the  latter,  so  far  as  it  is  dropped  in  the  stable,  is  thrown 
upon  the  compost-heap.  The  general  construction  of  such  a  stable  has 
already  been  described. 

In  the  city,  miloh-cows  are  kept  to  some  extent.  Wealthy  persons 
sometimes  keep  a  single  cow,  and  generally  in  an  unobjectionable  man- 
ner. In  New  Vork  some  of  the  poor  people  have  two  or  three  cows, 
and  try  to  eke  out  a  living  by  selling  their  milk.  They  are  kept  in 
low,  close,  badly-built  sheds,  with  ill-drained  yards,  and  are  often  badly 
crowded.  They  are  fed  largely  on  distillery  mash,  and  are  liable  to  bo  in 
poor  health  and  to  give  an  interior  quality  of  milk.  The  emanations  from 
such  stables  are  not  always  offensive,  but  the  bad  quality  of  the  milk  that 
comes  from  them  is  a  constant  source  of  detriment  to  the  public  health. 

On  the  outskirts  of  large  cities  are  often  extensive  yards,  where  hun- 
dreds of  cows  may  be  kept  for  the  sake  of  their  milk.  These  are  kept  ia 
better  condition  than  most  of  the  small  private  stables,  have  well-paved 
and  well-drained  yards,  and  are  frequently  swept  and  washed.  But,  as 
land  near  a  city  is  valuable,  the  animals  are  necessarily  overcrowded,  and 
they  are  also  fed  on  distillery  mash,  or  the  residue  of  the  grain  after  the 
brewer  has  got  through  with  it. 

Large  sheds  are  connected  with  all  abattoirs  and  slaughter-houses  for 
'the  reception  and  maintenance  of  cattle  before  they  are  killed  for  food. 
They  consist  generally  of  large,  low-roofed  structures,  with  yards  paved 
with  wood,  brick,  or  stone,  and  supplied  with  troughs  for  fodder.  The 
yards  are  drained  into  the  sewer,  and  washed  daily. 

The  cow  is  emphatically  an  out-of-door  animal.  In  the  country  she 
wanders  through  spacious  pastures  or  chews  her  cud  quietly  in  a  large 
ham-yard  or  a  roomy  stall,  and  has  good  fond  and  plenty  of  pure,  fresh 
air.  Little  need  be  said  on  the  construction  of  country  barns  in  addition 
to  what  has  been  already  written.  The  pollution  of  water  is  the  thing 
most  to  be  guartled  aguinst. 

In  the  city  the  ease  is  diftorent,  Cow-stabjos  are  nec»>»sarily  crowded, 
and  cows,  according   to   Fleming,   suffer  from    overcrowding  mufh  more 
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than  men  and  the  carnivorous  animals  do.  The  distillery  grain  upon 
which  they  are  fed  is  believed  by  almost  all  scientific  men  to  be  an  unwhole- 
some and  unnatural  diet.  In  Europe  it  is  charged  with  producing  gas- 
tric troubles,  and,  if  acid,  as  it  frequently  is,  it  is  said  lo  cause  diarrhcea, 
enteritis,  and,  if  long  continued,  a  pruriginous  affection  of  the  posterior 
limbs.  In  Belgium  it  is  looked  upon  as  one  cause  of  the  contagious 
pleuropneumonia  of  cattle  (Fleming).  In  New  York  and  Brooklyn, 
cows  have  been  found  in  the  most  frightful  physical  condition,  with  pus- 
tules and  ulcerating  sores  on  their  W&ia  and  udders,  with  skin  covered 
with  scabs,  tails  rotted  off  to  a  stump,  and  sometimes  suffering  from  in- 
ternal organic  disease,  and  apparently  almost  dying — miserable,  half- 
starved  rreatures.  And  yet  the  thin,  blue  milk  that  could  be  squeezed 
from  them  was  sold  for  food.  Owing  to  the  efforts  of  the  N'ew  York  and 
Brooklyn  Boards  of  Health  and  the  philozoic  energy  of  Mr.  Henry  Bergli, 
these  effects  of  poor  food,  overcrowding,  and  bad  ventilation  are  now 
happily  rare. 

Little  is  positively  known  of  the  effect  of  the  emanations  from  cow- 
stables  on  the  public  health.  I  cannot  forbear,  therefore,  giving  a  para- 
graph in  full,  which  Dr.  Ballard  quotes  from  a  previous  report  by  Dr. 
Buchanan.  He  says:  '*  The  sanitary  statistics  of  nearly  six  years  were 
examined  with  reference  to  one  particular  cow-house,  that  is,  in  Stacey 
Street,  which  was  so  situated  that  its  inHuence  on  health  could  be  nioas- 
ured-  The  end  of  Stacey  Street  at  wliich  the  cow-house  is  situated  would  be 
expected,  priniajacie,  to  have  sanitary  advantages  over  the  other  end  which 
abuts  on  the  middle  of  Dudley  Street,  a  neighborhood  unhealthy  be- 
yond most  other  parts  of  the  parish  of  St.  (liles.  Now,  on  an  analysis  of 
the  mortality,  it  was  found  that,  three  houses  excepted,  there  had  been  an 
average  of  three  deaths  in  each  inhabited  house,  and  in  none  a  higher 
mortality  than  six  in  the  six  years.  But  in  the  three  houses,  Nos.  0,  7, 
and  0,  there  had  been  an  average  of  10  deaths  each,  viz.:  in  No,  6,  7 
deaths,  in  No.  9,  9  deaths,  and  in  No.  7,  actually  14  deaths  in  the  period 
under  examination.  Now,  No.  7  is  the  house  most  directly  connected 
with  the  cow-sheds;  Nos.  0  and  9  are  the  two  houses  flanking  it.  No.  8 
consists  only  of  workshops,  and  the  entrance  to  the  cow-yard.  In  these 
three  houses,  Nos.  G,  7,  and  9,  30  deaths  occurred,  while  the  other  fourteen 
inhabited  houses  had  only  40  deaths  between  them.  The  only  two  fever- 
deaths  in  the  street  were  in  these  houses  abutting  on  the  cow-yard.  Three 
out  of  the  five  deaths  from  diarrhoea  were  in  them.  Out  of  10  deaths 
from  acute  lung  disea.se  whirh  follow  the  zymotic  deaths  in  their  distribu- 
tion and  depend  uptjti  similar  impurity  of  air,  8  occurred  in  these  three 
houses," 

In  consideration  of  thp  fads  that,  with  the  present  facilities  for  trans- 
portation, milk  can  bf»  brought  ifttotlio  city  from  great  distances;  that  city 
cows  are  always  overcrowded  and  deprived  of  their  natural  liglit  and  ex- 
ercise; that  they  cannot  have  their  natural  food  of  grass  and  Iierbage,  and 
are  almost  always  supplied  with  unwholesome  and  unnatural  food;  that 
they  are  dirty  animals,  and  their  stables  are  with  diniculty  kept  clean,  and 
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never  can  W  as  neat  as  u  horsc-stablo — it  is  my  opinion  that  cows  shonUI 
be  entirely  banished  frnrn  every  city,  and  only  allowed  under  exceptional 
circumstances,  when  a  wealtliy  man  is  able  tu  afFord  a  single  animal  tlie 
pasturage  and  freedom  of  motion  which  her  health  requires. 

If  cows  are  kept  in  the  city,  the  stables  should  be  constructed  with  the 
same  rare  and  re|^ard  for  proper  drainug^^  and  cleanliness  as  the  staMea 
for  horses.  A  eow  rec|uire8,  according  to  Cameron,  1,500  cubic  feet  of 
air-space  and  100  square  feet  of  floor-space.  They  rarely  gel  as  much  as 
this,  for  their  keepers  claim  that  if  their  stalls  are  large  enough  for  thoni 
to  turn  in,  they  will  strangle  themselves  with  the  halter.  The  cemented 
surface  for  drainage  needs  to  be  wider  than  in  a  horse-stable,  on  account 
of  the  semi-fluid  droppings,  which  may  often  have  to  be  swept  along  the 
drain.  Rallard  thinks  that  the  best  paving  for  cow-stables  is  made  <»f 
asphalt  or  iron-stoni-  brick  laiil  in  cement,  or  of  cement  alone.  If  thejw 
hard  materials  ar*»  used,  the  space  near  the  head  of  the  stalls  must  be  left 
unpaved  or  covered  with  plank,  fur  tlie  lows  are  apt  to  bruise  their  knee* 
on  stone. 

Manure  should  never  be  allowed  to  remain  inside  of  the  stable,  as  the 
vapors  emanating  from  it  add  greatly  to  the  impurities  of  the  atmosphere. 
During  the  prevalence  of  pleuropneumonia  among  cattle  in  Islington  in 
1857,  Dr.  Ballard  found  that  *'  while  eight  out  of  thirty-one  sheds  in 
which  the  manure  was  not  stored  within  th*^  shed  ha<l  had  cases  of  lung 
disease,  as  many  us  eight  out  of  eleven  in  which  the  dung  was  stored 
within  the  shed  had  had  cases  of  it.  And  as  respects  cattle-plague  in 
1865,  I  found  generally  that,  while  r.O  per  cent,  of  the  sheds  in  which  the 
manure  was  not  stored  within  the  shed  were  invaded  by  the  disease,  as 
many  as  01  per  cent,  of  those  in  which  it  was  so  stored  were  invaded." 
These  figures  are  significant  enough,  though  the  storing  of  maimre  within 
the  shed  is  itself  indicative  of  crowded  quarters,  which  may  have  had  some 
effect  on  the  prevalence  of  the  disease,  aside  from  the  question  of  manure. 

If  distillery  grain  is  used  for  food,  great  care  must  be  taken  to  have  it 
fresh.  When  acetous  fermentation  takes  place,  a  very  offensive  smell  is 
created,  which  extends  to  quite  a  distance  from  the  stable,  and  gives  rise 
to  a  veritable  nuisance.  It  is  also  desirable  to  have  the  foeding-troughs 
made  of  stone  or  iron,  so  that  they  can  be  easily  and  thoroughly  cleaned, 
as  wooden  ones  are  liable  to  become  sour. 

Cattle-sheds  connected  with  slaughter-houses  should  always  be  paved 
with  brick  or  stone  well  laid  in  cement.  Many  of  those  in  New  Vork  are 
planked,  but  the  incessant  tread  of  so  many  feet  wears  the  surface  into 
splinters,  and  such  a  floor  is  always  dilBcult  to  keep  clean,  7'lie  best 
pavement  seems  to  be  the  Belgian,  formed  of  trap-blocks  five  or  six 
inches  square,  laid  in  cement.  The  yards  should  be  well  fenced  in,  as 
well  as  the  approaches,  to  prevent  the  escape  of  cattle  into  the  public 
streets — a  caution  very  necessary  in  tliis  country,  where  so  many  of  the 
animals  are  bmught  from  the  AVestem  plains,  and  are  often  unmanageable. 

/*(«/«. — These  animals  are  kept  only  for  food.  Excepting  at  the  M''est, 
where  thev  are  allowed  to  roam  about   in   herds  and  obtain  food  where 
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tiiey  can  find  it,  they  are  kffpt  in  pretty  close  confinompnt.  The  pig  is 
poinmonly  supposed  to  \te  very  filthy  in  his  hahita,  atnl  a  pi^-sty  is  j)ro- 
verbially  nasty.  As  a  rule  this  supposition  is  not  belietl  by  iht*  facts.  In 
country  places,  where  only  a  few  are  kept  at  a  time,  the  sty  is  cleaned 
only  once  a  year  or  so,  and  there  is  often  a  mass  of  filth  a  foot  deep 
spread  over  its  bottom.  The  kitchen  refuse,  or  swill,  containing  both 
animal  and  vegeta'ble  matter,  is  given  them  for  food.  The  mess  is  often 
allowed  to  accumulate  and  undergo  fcnnentation  before  it  is  used,  and 
emits  most  nauseous  odors.  A\1ien  the  time  for  fattening  arrives,  to  be 
Bure,  he  is  better  fed,  and  spends  the  latter  part  of  his  life  luxuriating  on 
mnsh  and  molaseesy  or  its  equivalent.  The  wooden  troughs  in  which  the 
swill  is  poured  become  saturated  with  the  fluids,  and  give  forth  a  sour, 
disgusting  smell.  The  hog-yards  attache<i  to  the  slaughter-housus  in 
cities  differ  little  from  those  already  described  as  occupied  by  cattle, 

Pig-stys  arc  usually  placed  at  a  considerable  distance  from  the  dwell- 
ing, and  are  not  in  the  country  much  of  an  annoyance.  The  odor,  how- 
ever, of  large  hog-yards  in  cities  is  peculiarly  disgusting,  and  is  sometimes 
oArried  by  the  wind  to  a  considerable'distaiice.  Hog-yards  may  also  con- 
stitute a  nuisance  on  account  of  the  incessant  squealing  of  the  animals. 
For  both  these  reasons  they  should  always  be  far  removed  from  dwellings. 

Hog-yards  or  piggeries,  whether  large  or  small,  should  l>e  well  paved, 
preferably  with  asphalt  or  cement.  They  should  be  graded  so  that  fluids 
will  not  forms  pools  on  the  surface,  and  in  the  city  the  liquids  may 
be  drained  into  the  sewer.  The  manure  and  dirt  should  be  removed 
daily,  and  the  yard  washed.  The  feeding-troughs  should  be  made  of  iron 
or  stone,  as  they  should  for  all  animals  that  are  fed  on  matters  that  are 
liable  to  ferment  or  putrefy.  And  if  the  pig  be  fed  on  good  food  instead 
of  swill,  be  regularly  groomed  and  washed,  so  that  his  skin  is  kept  free 
from  scurf,  and  is  given  a  clean  place  to  live  and  sleep  in,  the  owner  will 
he  amply  repaid  for  his  trouble  by  the  better  quality  and  larger  quantity 
of  the  pork. 

Pigs  should  never  be  kept  in  thickly  populated  localities,  for  they 
constitute  a  nuisance  with  no  compensating  advantage.  They  are  not 
allowed  in  the  city  of  New  York,  excepting  as  kept  by  isolated  squatters 
ill  the  suburbs,  and  even  then  under  constant  supervision,  and  only  when 
a  written  permit  has  been  obtained  from  the  Board  of  Health. 

Sh^ep, — These  animals  are  remarkably  quiet  and  inoffensive,  and 
rarely  constitute  a  nuisance.  In  large  stock-yards,  where  they  are  herded 
by  hundreds  or  thousands,  they  cause  some  smell,  but  it  is  not  of  a  pene- 
trating quality,  and  does  not  travel  far.  Thoir  excreta  are  easily  removed, 
and  arc  not  offensive.  Sheep-yards  connected  wltli  slaughter-houses 
should  be  paved  with  asphalt  or  cement,  and  graded  and  drained  as  in 
other  cases.  A  wooden  floor,  however,  can  be  kept  in  pretty  good  con- 
dition as  regards  cleanliness  and  repair. 

Goats. — Goats  are  kept  for  their  milk,  and  are  frequently  found  in 
cities.  As  they  are  not  kept  in  large  numbers,  the  hircine  smell  does  not 
become  very  perceptible;  and  as  they  make  little  noise,  are  cleanly  in  their 
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habits,  and  make  very  little  tUrt,  they  rarely  constitute  a  nuisance,  ex- 
cepting by  their  rapacity.  They  are  hartly,  enerp^tic  animals,  very 
courageous,  and  (Us})ose<1  to  be  on  familiar  tornia  with  mankind,  and  of  a 
roving  and  inquisitive  disjxjsition.  Moreover,  they  can  live  on  the  most 
frugal  diet,  and  seize  upon  everything  eatable  they  can  find,  from  starclied 
clothing  down  to  kitchen  refuse  and  brown  paper.  Their  voracious  habit« 
render  them  public  nuisances,  often  of  the  most  aggravated  kind.  They 
should,  therefore  always  be  tied;  but  as  tliey  need  considerable  exercise, 
they  may  be  allowed  as  much  rope  as  possible  without  exposing  the 
property  of  others  to  their  depredations. 

Potiitrtj. — One  who  has  only  seen  poultry  kept  in  the  country,  where 
the  only  nuisance  attributable  to  them  is  the  scratching  up  of  seeds,  can 
hardly  realize  what  a  terrible  nuisance  they  may  cause  in  the  city. 
AVhere  m^ny  fowls  are  huddled  together  in  contracted  quarters,  they  keep 
up  an  incessant  clucking  and  cackling,  and  the  odor  that  rises  from  thorn  i« 
overpowering.  In  New  York  the  Board  of  Health  has  carried  on  a  strug- 
gle for  some  years,  with  occasional  breatliing-spells  for  both  combatants, 
against  the  practice  of  keeping  poidtry  for  sale  in  the  manner  practised  by 
the  Polish  and  Russian  Jews.  On  the  plea  that  their  religion  requires 
them  to  eat  only  those  fowls  that  have  bcon  killed  in  their  sight  by  a  killer 
authorized  under  their  ritual,  they  fill  the  places  where  they  live  wiib 
chickens,  turkeys,  ducks,  and  geese.  These  poor  fowls  are  huddled  to- 
gether in  coops,  or  crowded  into  pens,  generally  in  the  basement  of  the 
house,  and  make  an  incessant  noise.  The  smell,  too,  from  fifty  or  a  hun- 
dred geese,  Is  indescribable  and  intolerable.  And  yet  these  people  live  in 
an  adjoining  room,  and  wonder  that  any  person  finds  their  practice  ob- 
noxious. The  floor,  of  course,  is  socn  covered  with  the  excreta  of  the 
poultry,  and,  as  the  owners  have  always  been  used  to  living  in  filth,  they 
wo\ild  never  think  of  cleaning  the  rooms,  unless  forced  to  do  so  by  the 
t«anitary  authorities.  As  it  is,  all  cleansing  is  done  in  the  most  perfunc- 
tory manner,  and  there  is  no  real  abatement  of  the  nuisance  from  one 
year's  end  to  the  other.  Of  all  fowls,  geese  are  the  most  objectionable,  both 
on  account  of  their  odor  and  noise.  Chickens  are  often  allowe<l  tn  run 
loose  about  the  yard.  They  are  apt  to  dirty  window-sills  and  railings,  and 
in  the  morning  wake  the  neighborhood  at  an  unseasonable  hour  with 
crowing. 

Poultry  should  not  be  allowed  to  be  sold  in  the  city  outside  of  a 
properly-constructed  market.  They  should  be  kept  in  spacious  coops, 
with  the  bottoms  well  sprinkled  with  sawdust,  which  will  absorb  all 
moisture,  and  render  the  daily  cleansing  of  the  cnnps  much  easier  than  it 
otherwise  would  be.  A  trough  should  run  along  the  outside  of  the  slats, 
to  hold  water,  and  another  for  grain.  If  the  corn  is  put  in  a  vessel  inside 
the  ooop,  much  of  it  will  be  wasted  in  the  sawdust.  The  market  should 
be  well-vcnlilated,  as  the  air  of  a  place  filled  with  poultry  rapidly  becomes 
olose  and  offensive. 

Fiijirtf  fmrU  and  htrtU, — With  the  exception  of  mocking-birds,  pea- 
cocks>  and  parrots,  birds  arc  not  nuisances,  unless  they  arc  gathered  to 
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^  her  in  large  numbers,  as  in  the  shops  of  dealers.  Here  thoy  produce 
the  same  offensive  odor  which  comes  from  poultry,  and  which  is  a  source 
of  great  annoyance  to  neighbors.  A  considerable  portion  of  the  stock  in 
sQch  shops  is  always  composed  of  parrots  and  mocking-birds,  who  keep 
up  an  incessant  screaming  and  whistling,  and  are  decidedly  public 
nuisances. 

The  offensive  odor  from  bird-shops  cannot  be  entirely  done  away  with, 
but  it  may  be  very  much  mitigated  by  cleanliness,  good  ventilation,  and  a 
free  Xi 80  of  disinfectants.  The  cages  should  be  cleaned  once  or  twice  a 
day,  and  their  bottoms  covered  with  suiid  or  sawdust,  or  slunild  bo  mov- 
able, so  that  they  can  be  taken  out  and  washed.  If,  in  spite  of  all  pre- 
cautions, the  smell  and  noise  of  such  establishments  are  obnoxious  to 
neighbors,  it  becomes  the  duty  of  sanitary  officers  to  order  their  removal 
from  the  vicinity  of  dwelling,  although  in  localities  wholly  given  up  to 
business  they  may  be  allowed  to  remain. 

Sometimes  a  benevolent  or  astute  individual  puts  a  pigeon-house  in 
the  yard  of  his  house,  either  stocking  it  himself  or  allowing  the  street 
pigeons  to  find  their  way  thither.  Where  many  pigeons  are  brought  to- 
gether ill  this  way.  they  become  un  unnutigated  nuisance  by  leaving  their 
excreta  on  window-sills,  clothes-lines,  roofs,  and  railings.  Where  such 
collections  are  complained  of,  the  pigeon-house  should  bo  removed,  when 
the  birds  will  disappear. 

i*arrots  and  peacocks  are  often  kept  as  pets  by  private  individuals. 
To  nervous  persons  or  invalids  in  the  vicinity,  these  birds  are  often  the 
cause  of  actual  torture.  It  is  not  difficult  to  conceive  that  the  health  of 
some  persons  may  be  seriously  impaired  by  the  incessant  chatteritig  and 
shrieking  of  a  parrot,  or  the  discordant  scream  of  the  peacock.  If  such 
pels  become  a  nuisance  to  others,  they  should  be  removed. 

Hare  anima/4. — The  sliops  where  these  animals  are  sold  are  found 
only  in  cities  or  large  towns.  The  smell  arising  from  them  is  very  com- 
posite, and  can  only  be  partially  controlled  by  disinfectants.  Tiie  odor  of 
some  beasts — the  bear,  for  instance — is  extremely  penetratirjg  and  disagree- 
able, and  shops  for  the  sale  of  such  animals  should  not  be  allowed  in  the 
neighborhood  of  dwelling-houses.  Great  regard  must  be  paid  to  cleanli- 
ness, and  disinfectants  must  be  used  freely.  The  cages  of  the  larger 
animals  have  to  be  constructed  so  that  tliey  can  be  cleaned  without  oi»un- 
ing  them,  and  provision  must  be  made  for  draining  off  the  urine. 

The  noise  coming  from  such  places  is  often  considerable,  but  cannot 
be  controlled. 

I>0(fS. — ^These  animals  are  often  kept  by  bird-fanciers,  but  many  shops 
are  devoted  to  the  sale  of  dogs  alone.  The  canine  odor  is  an  unpleasant 
one,  even  when  the  animal  is  kept  scrupulously  clean;  and  when  several 
are  kept  together,  the  body  smell,  together  with  the  odor  of  their  excreta, 
is  often  quite  overpowering.  Dogs  arc  also  given  to  barking,  and,  where 
many  of  them  are  together,  the  noise  is  often  incessant,  even  lasting 
'through  the  night.  The  shops  where  they  are  kept  have  to  be  cleaned 
frequentlv  and  should  be  well  ventilated.  The  floor  should  be  sprinkled 
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thickly  with  sand,  anil  disinfectants  used  in  all  the  kennels.  The  dogs 
must  be  frequently  washed,  and,  in  fact,  this  part  of  their  care  is  neces- 
sary to  render  them  salable.  In  spite,  however,  of  the  best  care,  a  dog- 
shop  is  always  a  nuisance,  and  should  not  be  allowed  excepting  in  parts 
of  the  town  wholly  given  up  to  business. 

Watch-dogs  kept  on  private  premises  may  become  a  nuisance  on  ac- 
count of  continual  barking  and  howling.  In  cities,  at  least,  such  dogs 
should  be  removed. 

Diseases  and  injuries  due  to  attacks  from  these  animals  are  considered 
elsewhere. 

HecapittdaXion. 

In  brief,  then,  it  may  be  said  that  the  nuisance  caused  by  the  keeping 
of  living  animals  may  be  brought  under  the  following  heads: 

1.  The  odor  caused  by  bodily  emanations  and  the  respiration. 

2.  The  odor  caused  by  the  excreta. 

3.  The  noise. 

4.  Pollution  of  wells  and  streams. 

And  the  means  applicable  for  abating  tliese  sources  of  nuisance  are 

1.  Cleanliness,  facilitated  by  a  liberal  use  of  water,  and  proper  arrange- 
ments for  drainage,  including  impervious  flooring  where  the  larger  animals 
are  kept,  and  the  use  of  absorbent  material,  as  sand  or  sawdust,  for  the 
smaller.     Ventilation. 

2.  Prompt  removal  of  excreta.     Disinfection. 

3.  When  necessary,  removal  from  the  vicinity  of  inhabited  buildings. 


b.  Killing  of  Animah, 

The  business  of  slaughtering  animals  and  preparing  their  flesh  for  con- 
Bumptiun  is  an  important  and  extensive  one  in  every  large  city.  Until 
comparatively  recent  times,  every  butcher  killed  animals  on  his  own 
premises,  when  and  how  he  chose,  and  from  the  lack  of  knowledge  of 
sanitary  requirements,  from  mistaken  economy,  and  from  carelessness, 
such  places  were  always  offensive  and  reeking  with  filth.  Kxcepting 
where  the  utmost  attention  is  paid  to  cleanliness,  and  unless  special 
arrangements  are  made  to  secure  it,  there  will  always  be  adherent  scraps 
of  flesh  and  incrusted  blood,  which  putrefy  and  BU  the  place  with  fout 
gases.  The  first  ini|>ortant  step  toward  remedying  this  condition  of 
things  was  taken  by  the  Emperor  Napoleon  the  Great,  who,  by  a  decree 
of  February  9,  1810,  ordered  the  construction  of  large  public  slaughter- 
houses, called  abattoirs,  three  on  the  right  and  two  on  the  left  bank  of 
the  Seine.  These  were  completed  and  opened  to  butchers  September 
15,  1818,  and  have  undergone  alterations  and  additions  since  that  time,  in 
accordance  with  the  growth  of  the  city  and  the  advance  of  siLuitary  knowU 
edge.      In  these  abattoirs  all  the  butchers  are  compelled  to  rent  spaces, 
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and  no  slaughtering  is  allowed  outside  of  them.  The  buildings  being  con- 
structed for  tho  special  purpose  and  provided  with  all  necessary  appli- 
ances, and  at  all  times  under  government  supervision,  the  nuisance  in- 
separable from  the  trade  is  reduced  to  a  minimum. 

The  example  of  Paris  was  followed  elsewhere,  and  abattoirs  are  now 
found  in  many  American  cities,  as  well  as  in  Europe.  In  London,  private 
slaughter-houses  are  still  permitted  to  exist,  animals  of  considerable  size 
being  killed  on  the  premises,  in  the  rear  of  the  shop  where  the  meat  is 
sold  at  retail,  and  even  when  families  live  in  the  upper  part  of  the  build- 
ing. Many  of  these  places  are  filthy  and  offensive,  and  cause  great  trouble 
to  the  medical  officers  of  health.  According  to  law,  no  slaughter-houses 
were  to  be  allowed  within  the  limits  of  the  city  after  1874,  but  when  that 
year  closed  there  were  still  twenty-eight  licensed  ones  remaining.  This 
aflfords  a  striking  commentary  on  the  difficulty  of  enforcing  sanitary 
ordinances  when  they  come  in  conflict  wit|i  vested  interests. 

Previous  to  1860  the  slaughter-houses  in  New  York  were  scattered 
about  the  city,  as  they  are  in  London  at  present.  Some  of  them  were  iu 
populous  localities,  and  even  in  immodiale  proximity  tt>  public  schools. 
They  constituted  an  evil  of  immense  magnitude,  and  only  after  numerous 
checks  and  some  defeats  did  the  Board  of  Health  bring  them  to  the  quite 
satisfactory  condition  in  which  they  now  are.  They  are  now  all  situated 
on  the  river  fronts,  east  of, Second  Avenue  or  west  of  Tenth  Avenue,  and 
north  of  Fortieth  Street.  New  buildings  have  been  erected,  with  ap- 
proved methods  of  ventilation  and  drainage,  by  private  enterprise.  They 
are  in  effect  abattoirs,  being  constantly  under  official  supervision,  although 
not  erected  at  the  public  expense,  and  therefore  bringing  in  no  revenue  to 
thecity.  Connected  with  them  an?  immense  stock -yards,  and  the  numerous 
establishments  for  the  disposal  of  the  offal,  blood,  etc.,  which  really  form 
but  an  addition  to  or  extension  of  the  business. 

Cattle. — There  are  three  principal  methods  of  killing  beeves,  all  of 
which  are  subject  to  variations.  In  Kurope  it  is  the  custom  to  kill  them 
by  concussion,  either  by  the  hammer,  the  pole-axe,  or  by  means  of  a  head- 
piece with  a  projecting  pin  on  the  under  side,  which  pierces  the  skull 
when  it  is  struck  with  a  heavy  mallet.  In  the  latter  ease  the  eyes  are 
shaded,  so  that  the  animal  cannot  see  the  falling  blow,  and  this  is  con- 
sidered to  be  a  very  merciful  feature.  In  the  West,  where  the  wild  cattle 
are  often  so  unruly  that  killing  in  the  ordinary  way  would  occupy  too 
much  time,  the  animals  arc  driven  one  by  one  under  a  platform,  on  which 
stands  a  man  with  a  lance  or  carbine.  With  the  weapon  he  strikes  or 
shoots  the  creature  ju.st  behind  the  horns,  severing  the  spinal  cord,  and 
probably  often  destroying  the  functions  of  the  medulla  oblongata.  Cattle 
killed  by  any  of  these  methods  have  to  be  bled  afterwards,  and  tliat  very 
soon,  for  if  the  blood  be  allowed  to  coagulate  in  the  flesh,  the  meat  is 
*pongy»  of  a  purplish  color,  and  readily  decomposes. 

In  New  York,  the  Jewish  method  of  killing  has  been  universally 
adopted.  A  few  animals  are  separated  from  the  herd  in  the  yards,  and 
driven  into  a  small  pen  by  themselves.     Thence  they  arc  taken  one  by  one 


404 


PUBUC    NUISANCES. 


into  the  slaughter-house.  A  slip-noosc  is  thrown  around  one  of  the  hind 
legs,  from  which  a  rope  pusses  over  a  pulley  attached  above.  The  ani- 
mal is  then  immediately  hauled  up,  head  downward,  until  the  fore-feet  are 
off  the  ground.  The  head  is  turned  until  both  horns  and  the  nose  touch 
the  floor,  so  that  the  neck  is  well  exposed  and  somewhat  extended,  and 
the  killer  passes  a  long,  keen  knife  once  or  twice  across  the  throat,  sever- 
ing all  the  tissues  back  to  the  spine.  The  floor  of  the  building  is  so 
graded  that  the  blood,  as  it  escapes  from  the  vessels,  flows  into  a  trough, 
whence  it  is  afterward  shovelled  up  into  barrels  and  taken  away  to  the 
refineries  or  fertilizer  manufactories;  or  it  may  run  through  an  opening 
in  the  floor,  into  a  tank  placed  to  rpccive  it  on  the  floor  below. 

This  has  somctimoa  been  looked  upon  as  a  cruel  method  of  killing  cat- 
tle, but  the  animals  do  not  struggle  or  show  any  signs  of  suffering  until 
the  convulsions  of  aiiicmia  set  in,  when  the  brain  is  depleted  of  blood, 
and  consciousness  must  have  already  vanished. 

When  the  animal  is  dead,  tlie  head  is  severed  from  the  body,  the  feet 
cut  off,  and  the  body  skinned,  disembowelled,  and  cut  in  halves.  The  in- 
testines are  separated  from  the  mesentery  and  sent  to  the  gut-cleaners; 
the  fat  is  cut  off  und  handed  over  to  the  reridereni,  the  stomachs  lo  the 
tripe-cleaners,  the  heads  to  the  head-cleuners,  and  the  hoofs  to  the  manu- 
facturers of  noat's-foot  oil  and  glue.  All  scraps  that  cannot  bo  otherwise 
utilized  are  sent  to  the  makers  of  artificial  manures,  and  the  hides  are  gen- 
erally salted  down  in  a  mass  on  tlio  premises,  until  sent  to  the  tanner. 
The  meat  is  hung  up  to  cool,  and  is  not  usually  removed  by  those  who 
have  bought  it  until  the  morning  after  it  is  killed. 

The  odor  of  a  slaughter-house  is  to  most  persons  very  unpleasant, 
until  custom  has  made  It  familiar.  In  a  well-u)>pointed  abattoir  there 
should  be  no  smt-U  perceptible,  excepting  while  slaughtering  is  going  on. 

The  odor  is  a  very  composite  one — the  vapors  from  the  wann  entrails 
and  flesh  mingling  with  the  sickish  smell  of  fresh,  warm  blood,  and  with 
the  breath  and  bodily  emanations  of  the  cattle  who  are  waiting  for  their 
turn.  These  odors,  however,  do  not  extend  far  from  the  building,  and  by 
themselves  would  hardly  create  a  public  nuisance.  In  badly-built  or 
badly-kept  slaughter-houses,  where  insufficient  water  is  used  and  cleanli- 
ness is  neglecteii,  dried  blood  and  scraps  of  flesh  adhere  to  the  walls  or 
the  floors  where  they  have  fallen,  and  after  a  few  l\ours  begin  to  putrefy. 
Then  the  most  noisome  gases  are  evolved,  and  may  poison  the  atmosphere 
for  some  distance  away.  If  the  blood  or  blowly  water  from  washing  is 
allowed  to  run  into  tlie  street-gutter,  as  has  happened  in  many  cases  in 
former  times,  or  if  they  are  carried  away  from  the  building  by  a  surface 
drain,  it  is  impossible  to  prevent  a  terrible  nuisance. 

Even  in  the  best- appointed  abattoirs,  the  lowing  and  moaning  of  the 
cattle,  the  clatter  of  their  hoofs  upon  the  stones,  the  noises,  not  loud,  but 
suggestive,  connected  with  the  act  of  killing,  with  the  sights  which  it  is 
almost  impossible  wholly  to  conceal,  render  a  slaughter-house  a  public 
nuisance  which  is  not  to  be  tolerated  in  the  vicinity  of  dwelling-houaes, 

There  does  not  seem  to  be  any  goo^i  reason  for  sup]>osing  that  the 
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slAUghtering  of  animals  is  in  any  way  detrimental  to  the  public  health, 
especially  when  carried  on  in  a  cleanly  manner,  so  as  to  avoid  the  evolu- 
tion of  gases  of  putrefaction.  ButchtTsarc  usually  a  robust,  hearty  class 
of  men,  who  are  said  to  possess  a  remarkable  immunity  from  epidemic  dis- 
eases. Dr.  Ballard,  in  the  elaborate  report  already  rtiforrcd  to,  makes  the 
same  statement,  but  he  gives  the  evidence  of  some  medical  officers  of  health 
in  England  who  have  the  contrary  opinion.  Dr.  Spear,  for  instance.  Medi- 
cal Officer  of  Health  for  South  iShiolds,  says,  "that  in  his  experieiiro,  dur- 
ing the  two  years  that  he  has  held  office,  the  houses  where  slaughtering  is 
carried  on  have  been  chief  foci  of  zymotic  diseases,  and  that  in  tracing  back 
outbreaks  of  such  diseases  in  the  town,  he  has,  on  more  than  one  occasion, 
traced  back  the  inftnitions  to  these  houses,  and  has  boeii  unable  to  trace 
it  back  farther."  Dr.  Carpt* nter,  of  Croydon,  has  satisfied  himself  that  a 
slaughter-house  may  be  the  starting-point  of  an  epidemic  of  scarlatina. 

Tt  is  a  well-known  fact  that  medical  students  and  physicians  who  ant 
cxpo8e<l  to  the  air  of  a  dissecting-room,  or,  in  other  words,  who  inhak^  the 
gases  evolved  from  decomposing  fUish,  suffer  from  diarrhoea,  and  some- 
times from  headaches  and  anorexia.  The  diarrh<ea  in  particular  is  of  a 
very  obstinate  character,  ceasing  only  when  exposure  ceases,  and  is 
apparently  due  to  the  elimination  of  noxious  matters  through  the  intes- 
tinal mucous  membrane.  It  would  be  fair,  therefore,  to  suppose  that  the 
atmospliere  surrounding  a  badly-kept  slaughter-house  might  be  so  con- 
taminated by  the  effluvia  therefrom  as  to  produce  mild  gastro-enterio  dis- 
orders in  those  who  inhaled  it  constantly.  1  have  no  facts,  however, 
bearing  on  the  subject. 

It  is  known  that  dead  animal  matter  is  easily  tainted  by  contact  with 
the  products  of  decomposition.  If  the  fresh  meat  is  hung  up  to  cool, 
therefore,  in  an  atmosphere  that  is  fdlcd  with  septic  matters,  it  may  bo- 
come,  if  not  absolutely  injurious,  at  least  unsafe  to  be  used  as  food.  This 
is  an  additional  reason  for  keeping  the  air  of  such  places  as  pure  and 
wholesome  as  possible. 

The  great  danger,  then,  in  a  slaughter-house  is,  that  animal  matters 
•will  be  retained  in  the  floors  and  walls,  and  by  putrefaction  render  the 
place  offensive.  This  is  to  be  prevented  by  rendering  those  parts  of  the 
structure  impervious,  and  by  the  most  thorough  cleanliness.  The  floors 
of  the  abattoirs  in  Franco  and  England  are  of  asphalt  or  concrete,  and  the 
buildings  are  oftefi  of  stone.  In  Paris  they  are  of  iron  and  glass.  In 
New  York  it  has  been  found  that  asphalt  makes  too  soft  a  pavement,  and 
Ballard  says  it  has  always  been  a  failure  in  England.  In  summer,  particu- 
larly, it  hopomes  altogether  unsuiled  to  the  heavy  tread  of  the  animals  and 
to  the  ill-usage  to  which  it  is  subjected.  Cement  and  concrete  are  better, 
and  Ballard  decidedly  recommends  the  latter;  but  they  have  been  found 
in  this  climate  to  crack  after  a  time,  and  then  it  becomes  difficult  to  clean 
them,  and  they  require  constant  repair.  A  very  good  pavement  is  made 
of  bricks  laid  on  edge  in  cement,  either  having  two  courses  of  brick,  or 
having  a  sub-layer  of  cement  or  concreto  froTu  four  to  six  inches  thick. 
This  floor  is  common  in  New  York,  but  brick  is  too  absorbent  to  make  a 
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thoroughly  good  floor.  Most  of  our  butcherS  prefer  wood,  and  some  of 
our  best  abattoirs  are  floored  with  this  material  The  wood  used  is 
Georgia  pine,  very  reeinous,  laid  in  heavy  planks,  and  thoroughly  calked, 
like  the  deck  of  a  ship.  Such  a  floor  seems  to  be  thoroughly  water-proof, 
and  I  have  often  seen  the  under  surface,  which  had  been  whitewashed  some 
time  previously,  without  a  stain  or  any  indication  that  a  drop  of  fluid  had 
ever  passed  through  it.  These  floors  are  graded  toward  the  place  whore 
the  killing  is  done,  and  the  trough  in  the  floor  which  catches  the  blood  is 
so  constructed  that  when  the  blootl  has  been  removed  it  can  be  opened  into 
the  sewer,  and  the  water  used  for  washing  flushes  both  it  and  the  sewer. 
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Flo.  1.— PUn  *ti  «  oUnghtw^bouH. 


It  is  well  to  have  the  sides  of  a  slaughter-house  lined  for  five  or  six 
feet  from  the  bottom  with  the  same  impervious  material  which  forms  the 
floor,  ao  that  any  splashes  of  blood  or  fragments  of  flesh  or  fat  can  be 
eaaily  washed  away.  The  building  should  be  well  ventilated,  and  it  is  a 
good  thing  to  have  the  roof  raised  tu  the  centre,  and  supported  by  louvre 
windows. 

All  of  the  blood,  fat,  offal,  and  refuse  of  everj'  kind  should  be  removed 
immediately.  Section  58  of  the  Sanitary  Code  of  New  York  re<)uires 
that  '*all  offal,  blood,  fat,  garbage,  refuse,  and  unwholesome  or  offensive 
matter  be  remove<l  at  least  once  in  every  twenty-four  hours,"  and  Set-tion 
59,  "that  no  blood  shall  \m  allowed  to  remain  therein  over  night."  After 
everj'thing  valuable  has  thus  been  removed,  the  whole  floor  and  parts  of 
the  walls  that  are  exposed  to  dirt  should  be  thoroughly  cleansed.  This 
jrequirvs  u  liberal  supply  of  water,  which  is  thrown  about  by  a  hose,  while- 
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men  scrub  tlie  floor  energetically  with  scrubbing  brooms.  Tardieu  says 
that  each  of  the  Paris  abattoirs  requires  a  daily  service  of  90,000  litres  of 
water.  How  much  is  used  in  a  New  York  abattoir  it  is  impoaaible  to 
slate,  as  we  have  no  water-meters,  and  the  supply  is  practically  unlimited. 
If  the  cleaning  is  well  done,  and  done  every  day,  the  atmosphere  of  an 
abattoir  may  be  kept  perfectly  pure  and  sweet,  in  the  intervals  of  killing. 

The  flooring  must  be  kept  in  thorough  repair.  The  severe  blows  re- 
quired to  sever  the  head  of  an  ox  from  his  body  use  up  that  part  of  the 
floor  rapidly.  If  it  is  of  concrete  or  asphalt,  it  gets  broken,  chipped,  or 
indented,  and  is  hard  to  clean  properly.  If  it  is  of  wood,  it  becomes,  after 
a  time,  cut  and  splintered.  Acoortlingly  that  part  of  the  floor  where  the 
killing  and  cxUting  are  done  is  covered  with  a  second  layer  of  heavy  plank, 
which  can  be  renewed  w}ien  necessary  without  disturbing  the  floor  itself. 
The  ceiling  and  walls  should  he  frequently  whitewashed. 

Piffs. — The  smaller  size  of  these  animals,  and  the  fact  that  the  hide  is 
not  removed,  but  only  stripped  of  its  bristles,  n^ider  a  somewhat  different 
arrangement  necessary.  While  the  slaughter-houses  for  rattle,  sheep, 
and  calves  are  one-story  buildings,  those  for  pigs  have  two  stories,  the 
upper  one  being  used  for  killing  and  the  lower  one  for  dressing  them. 
The  reasons  for  this  will  appear  further  on. 

All  the  animals  intended  for  killing  on  any  particular  day  are  gathered 
together  on  the  upper  floor  of  the  buihiing.  This  floor  is  divided  into 
several  pens,  holding  from  ten  to  thirty  pigs  each,  so  as  to  render  the  iso- 
lation of  certain  animals  easier.  In  one  of  these  pens  stand  two  men, 
who  pass  a  slip-noose  over  the  hind-legs  of  the  pigs  in  rapid  succession. 
As  each  one  is  caught  thus  ho  is  raised  and  hung  by  a  hook  on  an  iron 
tramway,  along  wfiioh  he  is  shoved  by  a  single  push,  and  brought  imme- 
diately in  front  of  the  killer,  who  stands  in  another  pen  about  six  or  eight 
feet  away.  He  thrusts  his  tiarrow,  double-edged  knife  into  the  neck,  just 
below  the  sternum  (the  pig  being  head  downwanl),  turns  it  quickly  up- 
ward, and  divides  the  aorta.  The  dying  animal  is  then  passed  along  the 
tramway  to  another  man,  who  stands  about  five  feet  away,  and  whose 
duty  it  is  to  loosen  the  animal  as  soon  as  he  is  dea4l,  and  let  him  drop 
through  an  opening  in  tht;  floor  into  a  vat  of  boiling-hot  water  on  the 
floor  below.  After  a  short  sojourn  in  this  vat,  he  is  hoisted  by  a  single 
motion  of  a  fork-shaped  lever,  upon  a  long  bench  with  a  considerable  in- 
clination downward,  on  both  sides  of  which  stand  men  with  scrapers  in 
their  hands.  They  remove  the  bristles,  which  have  been  loosened  by  the 
hot  water,  and  then  the  body  is  passed  ovor  to  the  men  who  remove  the  en- 
trails, wash  it,  and  put  it  aside  to  cool.  The  bristles  are  allowed  to  fall  on  the 
floor,  whence  they  are  gathered  up  and  carried  away  by  the  brush-makers. 

In  England  it  is  the  general  practice  to  remove"  the  bristles  by  singe- 
ing, and  various  forms  of  apparatus  have  been  invented  for  the  purpose 
of  doing  this  with  expedition.  According  to  Ballard,  it  takes  about  twenty- 
five  seconds  to  singe  a  pig  properly  with  the  best  arrangements  therefor, 
and  the  odious  smell  of  burnt  hair  is  added  to  the  other  objectionable 
features  of  a  slaughter-house.     It  is  claimed,  however,  that  the  pork  is 
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better,  and  thAt  thct  rimi  acu^ulres  a  flavor  much  likotl  Uy  mcd«  p«opl«.  Mid 
utterly  ]&akin|^  id  ilu*  i\t^>h  of  AnimaU  thnt  have  bron  «oa]d«L 

I^tt«rly  Ati  Attempt  h&s  been  iiiAde  to  rornovo  the  briniM  from  tho  pi^ 
by  luaehiufsry,  Ther^i  U  nn  ingL^iiUius  nmngnxneQi  uf  ettrcuUr  kniv«»  Utf. 
cnod  to  rBTolving  belt*,  over  whioli  the  carca»o  in  ro1lf*r|  Uy  two  men,  »jid 
abncMt  entirely  stripped  of  its  brUtU*s  in  ttn  incrodtMr  *Uun  f(p*j!«  of  timtt. 
THU  mnclnno  with  two  men  d<t^w  tho  work  of  »ix  or  oigbt,  but  t*  said  to 
oocAAioutuJiy  iciw  or  c\ii  th«  fli^nh  iu  an  unsightly  maitner* 

Th#r  blood,  oJtkl,  and  trinntiini^  of  piRn  are  dispuaMJ  »f  in  tbe  •aiiti^ 
way  aa  thcMto  of  cattl(%  i^xc^^pting  iliat  iKi*  fat  in  )Kmirtiiti«*4  rendoffvcl  «io 
the  prflinises,  inat«ad  of  boinj?  taken  away  by  other  partiea. 

The  truiiutnm  aauftod  by  a  pi^-lcilltri^  fMf-ablUhmriie  dtfr<Hnt  from  any 
nthftr  in  important  particular*.  Thi*  o*Jor  of  iUv  hof^-yarda  ia  more  uo- 
ple^asuiit  iimi  can  \»i  detected  at  a  g^rpR.tf>r  <lijil  tiiic^f  than  tbat  of  cmUhih 
yards,  an rl  tin*  ruii*'*'  niwde  by  tht*  nriimulh  is  more  acute*  and  discordant. 
In  th"  rrmiu  whoni  the  killinj^  i*  dtmr  thorc  i»  a  pi?rff»ct  pandrmonium. 
Id  Btronf^  oontniat  to  uattla,  who  may  be  aeen  pbewing'  tb«?tr  cud  while 
thoir  cmiipaniona  are  taken  to  tbi*  MUu^btf>r,  pl^  sootn  to  have  a  premoni- 
tion of  Uieir  fat«,  and  their  Ht|U(.*uliM^  is  w)  f*irroiiig  and  inoeaaant  that  eon- 
vnrsation,  i*ven  in  tho  loudest  tonea,  is  impoa»ibk».  To  the  odor  of  blooti 
antl  llio  body  jimrll  of  tht*  animjtU  in  addrd  the  ttteam  from  the  aoakitn^- 
vat,  whii'h  fdlH  &  portion  of  the  r(X»ni  with  watery  vajwr. 

What  hoji  been  iiaid  of  the  uonntruelton  and  nanitiiry  eare  of  fdauff^btrr- 
bousoB  under  the  bead  of  cattle^  applies  with  equal  force  to  the  eatabliab- 
inentN  tmdpr  eondderatiuii.  The  IniseMMant  and  iineontrollable  noiae  which 
normmjiHnif*rt  pi^^-killinpf  renders  it  more  nnt^esHary  to  f^niovr'  micih  places 
from  the  vicinity  of  dwellings  than  even  the  abattoirs  for  cattle. 

Sheep. — Tho  slaughtering  of  the  smaller  animals  gives  riae  to  leaa 
nuisance  than  those  wo  have  considered.  Sheep  are  so  entirely  under  the 
control  of  a  man  that  no  special  apparatus  is  necessary  for  hoiating'  and 
holding  them  until  they  are  dead.  They  are  killed  by  cutting  their  throats, 
and  are  so  placed  as  to  bleed  directly  into  a  surface  drain,  which  condacta 
the  blood  to  a  receptacle  whence  it  can  be  readily  collected  and  removed. 
Tho  other  details  of  dressing  the  meat,  disposing  of  the  offal,  and  the 
means  for  insuring  cleanliness,  do  not  differ  essentially  from  those  in  the 
larger  abattoirs. 

Calves. — These  animals  are  also  easily  managed  by  men,  without  the 
assistance  of  machinery.  Their  throats  are  cut,  aud  the  more  thoroughly 
they  are  bled,  the  whiter  and  firmer  the  veal.  They  are  more  noisy  than 
sheep,  but  not  suffici^'ntly  so  to  constitute  a  serious  nuisance. 

Poultrtj. — The  killing  as  well  as  the  keeping  of  poultry  may  become  a 
aerious  nuisance.  In  New  York  it  already  is  so.  In  Bayard,  Hester, 
Ludlow,  and  F^ssox  Stn^cts  in  particular,  the  nuisance  has  reached  ita 
highest  development.  The  fowls  are  not  only  kept  in  and  about  dwelling- 
houses  in  crowded  neighborhoods,  but  they  are  killed  there.  The  killer, 
who  is  especially  ap[)(>inted  for  the  purpose  according  to  the  Jewiah 
makes  his  rounds  on  Thursdays  and  Fridays,  and  kills  fowls  in  the 
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yard,  as  people  purchase  them.  His  apparatus  consists  of  a  barrel  partly 
filled  with  sawdust,  and  a  kuife  of  peculiar  shape  and  keen  ed^e.  The 
throats  of  the  fowls  are  cut  with  a  single  stroke,  and  tho  birds  are  held  head 
downward  over  the  barrel,  until  their  strugjjfles  ceuse.  Very  often  the 
feathers  are  plucked  on  the  premises,  and  where  a  hundred  or  more  are 
killed  and  plucked,  the  yard,  and  the  halls  and  rooms  on  the  ground  floor 
of  the  house,  become  smeared  with  bluod  and  feathers,  and  present  a  most 
disf^ustinp  sight.  After  the  killing  is  over  for  the  day,  the  premises  are 
washed  and  put  in  more  presentable  condition,  but  the  bloody  barrel  often 
statids  in  the  yard,  and  in  summer  may  emit  very  offensive  odors. 

The  nuisance  in  such  cases  is  three-fold,  viz.:  noise,  smell,  dirt.  The 
cackling  of  geese  is  incessant;  and  when  killing  is  begun,  as  it  often  is,  at 
five  o'clock  in  the  morning,  sleep  beyond  that  ht>ur  is  impossible  for  all 
who  live  in  the  vicinity.  The  smell,  as  already  described,  is  insupportable, 
and  the  filth  caused  by  the  excreta  of  the  fowls,  with  the  blood  and 
feathers,  is  frightful. 

Vigorous  attempts  have  been  made  to  suppress  this  nuisance  by  fines 
and  imprtsoninent,  but  to  no  purpose.  How  it  will  finally  be  abated  it  is 
dilBcult  to  conjecture. 

When  only  one  or  two  fowls  are  killed  at  a  time  in  a  butcher^s  shop,  or 
even  in  the  kitchen  or  yard  of  u  private  house,  no  nuisance  is  created  of  a 
public  character,  and  such  cases  do  not  require  consideration,  liut  when 
the  killing  of  poultry  becomes  a  business,  and  hundreds  are  slaughtered 
and  dressed  daily  in  one  spot,  special  arrangements  are  required  to  prevent 
a  nuisance.  The  best  plan  would  be  to  have  a  poultry  market,  where  all 
selling  and  killing  of  fowls  by  wholesale  should  be  carried  on.  This 
market  should  have  an  asphalt  or  concrete  Hoor,  and  the  coops  in  which 
the  fowls  are  kept  should  be  arranged  as  heretofore  described.  If  the 
building  is  in  a  thickly  populated  neighborhood,  the  walls  should  be 
deadened  by  a  felt  lining  or  an  air-space,  or  in  some  other  way,  so  as  to 
render  the  noise  fess  obnoxious.  It  should  be  well  ventilated,  and  fre- 
quently whitewashed.  The  killing  can  be  best  done  by  cutting  the  throats 
of  the  fowls  over  a  large  trough  filled  with  running  water  and  sewer-con- 
nected. The  blood  of  poultry  is  too  small  in  quantity  to  be  advantage- 
ously preserved  for  industrial  purpo.ses,  and  still  plentiful  enough  to  create 
a  nuisance  if  not  properly  disposed  of.  Accordingly  it  should  be  run  into 
the  sewer,  as  above  suggested.  The  trough  should  be  lineti  with  zinc,  and 
should  be  at  least  two  feet  in  diameter,  to  prevent  blood  from  being 
splashed  beyond  the  edge  by  the  struggles  of  the  dying  bird.  Its  length, 
of  course,  must  be  proportioned  to  the  amount  of  killing  to  be  done  at 
onetime.  At  one  end  shmiUi  be  the  overflow-pipe,  connecting  with  the 
sewer,  and  at  the  other  the  water-supply.  Thisarrnngoment  will  facilitate 
cleansing.  Above  the  trough  should  be  a  line  oP  honks,  on  which  the 
birds  can  be  suspended  over  the  water  Daily  washing  and  cleaning  are 
quite  as  necessary  for  such  a  market  as  for  the  larger  establishments  in 
which  food-animals  are  slaughtered. 

Other  animals. — In  European  cities  it  is  customary  to  have  establish- 
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menu  (called  knackeriea  in  England)  where  old,  disabled,  diaeaaed  or 
otherwise  useless  horses  are  killed  and  their  carcasses  disposed  of.  The 
dead  bodies  of  other  animals,  when  they  cannot  be  used  for  food,  are  sent 
to  the  same  works  and  tliere  utilized.  In  New  York  animals  are  killed, 
generally  by  shooting,  wherever  they  happen  to  be,  and  then  the  carcass 
is  carried  by  boat  to  the  private  works  on  Barren  Island.  If  a  horse  has 
farcy,  or  is  injured  so  that  recovery  is  impossible,  or  for  any  other  reason 
is  condemned  to  death,  it  seems  both  more  humane  and  better  for  the 
community  that  he  should  be  killed  on  the  spot,  than  thut  he  should  be 
led  or  carried  through  the  streets  to  a  sluughter-house  in  the  outskirts. 
Diseased  cattle,  sheep,  and  pigs  arc  also  killed  and  sent  to  the  same  place. 
Dogs  and  cats  help  to  swell  the  numbers. 

In  largL'  cities,  dogs  who  have  no  master  are  generally  looked  upon  as 
public  nuisances.  They  are  great  thieves,  and  there  is  a  certain  amount 
of  danger  in  allowing  them  to  run  loose.  Stray  dogs  arc  therefore 
usually  killed,  and  in  New  Vork,  during  the  summer,  official  dog-catchers 
are  appointed,  who  are  allowed  to  capture  every  dog  that  is  unmuzzled,  or 
is  not  controlled  by  a  string  or  chain  in  the  hands  of  its  owner.  These 
men  receive  a  small  sum  for  them  on  their  delivery  at  the  pound,  and  here 
they  are  killed,  after  being  kept  a  few  days  for  reclamation.  A  large 
number  of  them  at  a  time  are  put  in  an  iron  crate  and  dipped  beneath  the 
surface  of  the  river.  In  this  way  thousands  are  drowned  every  year.  It 
would  seem  more  humane,  tiiough  perhaps  not  so  cheap,  to  put  them  in  a 
tight  compartment,  and  drown  them  with  carbonic  acid  gas. 

The  dead  bodies  are  carted  to  the  offal  dook  and  thence  taken  to 
Barren  Island. 

In  European  knackeries  the  flesh  of  horses,  when  suitable,  is  dressed 
for  the  market  and  sold  as  food.  In  this  country  the  whole  animal  is 
utilized  for  industrial  purposes.  The  skin,  when  fit  for  leather,  goes  to 
the  tanners  or  leather-dressers;  inferior  skins,  with  hoofs,  etc.,  go  to  the 
glue-maker;  the  bones  are  cither  cleaned  and  bleached,  and  used  for  but- 
tons or  knife-handles,  or  in  the  manufacture  of  phosphorus;  or,  more  com- 
monly, the  whole  animal  is  converted  into  artificial  manure. 

The  precautions  to  be  obser\ed  in  the  conduct  of  such  establishments 
are  those  which  are  necessary  in  any  slaughter-house.  But  in  knackeries 
many  of  the  carcasses  received  are  in  a  .state  of  decomposition  and  very 
offensive.  This  renders  it  necessary  to  remove  such  establishments  to  a 
great  distance  from  inhabited  dwellings. 

RecapituliUiofU 

Slaughter-houses  then  become  nuisances: 

1.  On  account  of  the  noise  of  the  animals. 

2.  On  account  of  the  odor  from  them. 

3.  From  blood  and  other  animal  matters  which  may  be  retained  in  the 
walls  and  flooring,  and  there  putrefy. 

4.  From  the  retention  of  offal  on  the  premises  until  it  becomes 
offensive. 
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Therefore; 

1.  They  should  be  removed  from  the  vicinity  of  dwelling-houses. 

2.  They  should  be  provided  with  impervious  flooring  and  walls  and 
proper  drainage,  and  thoroughly  cleansed  daily. 

3.  The  offal  and  blood  should  be  removed  immediately. 


o.  Storage  and  Hundling  of  Animal  Matters. 

Under  the  influence  of  warmth  and  moisture,  animal  substances  rapidly 
putrefy,  and  exceedingly  offensive  gases  are  evolved.  Some  of  these  gases 
are  capable  of  extensive  diffusion,  and  can  be  detected  by  the  sense  of 
smell  at  a  great  distance  from  their  source.  It  is  the  evident  duty  of 
public  officials  to  prevent  the  formation  of  these  gases  as  far  as  possiblei 
and,  in  cases  where  this  is  impracticable,  to  control  their  diffusion  so  far 
as  lies  in  their  power,  and  render  the  nuisance  caused  by  them  a  local  one. 

Manure. — The  nuisance  caused  by  the  manure  of  stables  can  never  be 
wholly  done  away  with.  A  stable  is  a  necessary  evil,  and  it  is  almost  im- 
possible to  prevent  the  accumulation  of  manure  in  connection  with  it. 
Where  such  an  accumulation  is  a  large  one,  and  is  allowed  to  remain  for  a 
considerable  time  before  removal,  fermentation  takes  place,  and  when  the 
mass  is  finally  taken  away,  a  greater  nuisance  is  created  than  if  it  had 
been  removed  when  fresh.  Such  accumulations  not  only  pollute  the 
atmosphere  in  their  vicinity,  but  the  gases  from  them  may  pass  through  a 
wall  and  enter  an  adjacent  building.  I  have  myself  observed  a  strong 
odor  from  a  stable  on  the  other  side  of  a  brick  wall  a  foot  thick,  when 
there  was  no  evidence  of  any  hole  or  channel  for  the  passage  of  the  smell, 
excepting  the  porosities  of  the  brick  and  mortar.  Where  such  a  nuisance 
exists,  the  outer  surface  of  the  wall  must  be  cemented,  and  so  made  both 
air-  and  water-tight.  In  some  cases,  when  the  manure  is  kept  in  a  vault, 
a  ventilating-shaft  extending  above  the  roofs  of  the  adjoining  buildings 
will  prevent,  to  some  extent,  tho  lateral  diffusion  of  the  odors. 

n»e  removal  of  manure  will  inevitably  cause  more  or  less  nuisance.  In 
many  cases  it  must  be  carried  in  baskets  or  wheelbarrows  across  the  side- 
walk and  emptied  into  the  cart  as  it  stands  in  the  street.  This  must  be 
the  case  where  the  stable  is  in  the  rear,  and  there  is  no  approach  to  it 
sufficiently  wide  for  a  wagon.  When  tho  manure-vault  is  under  the  side- 
walk, the  contents  have  to  be  thrown  with  ]iitchforks  several  feet  to  reach 
tho  cart.  The  consequence  of  all  this  is  that  the  sidewalk  is  strewn  with 
manure,  to  the  great  disgust  and  annoyance  of  passers-by  and  neighbors. 
If  the  vault  is  not  drained,  and  the  manure  is  therefore  moist  or  even 
partly  liquid,  of  course  the  nuisance  is  still  worse.  And  if  the  cart  is  not 
u  tight  one,  and  is  not  tightly  covered,  the  liquid  drips  and  the  loose  ma- 
terial on  the  top  is  shaken  off  all  along  the  route,  forming  an  unsightly 
and  intolerable  public  nuisance. 

Manure  may  be  taken  directly  from  the  stables  to  the  fields  and  spread 
upon  them,  or  it  may  be  dumped  on  vacant  ground  in  a  mass,  and  left 
there  to  ferment.     In  the  latter  case,  if  the  mass  is  frequently  turned  and 
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dug  over,  and  is  sprinkled  with  lime,  it  becomes  more  valuable  as  a  fer- 
tilizer. But  the  smell  from  such  dumps  is  almost  intolerable,  and  they 
form  a  public  nuisance  of  the  worst  character. 

The  nuisance  caused  by  the  accumulation  of  manure  in  stables  is  to  be 
controlled  by  the  methods  already  mentioned,  viz.,  the  cementing  of  adja- 
cent walls,  disinfection  of  the  mai<s,  and  ventilation  of  the  vault.  As  the 
mass  may  be  removed  in  such  a  way  as  to  create  a  nuisance,  the  removal 
should  be  regulated  by  law,  strictly  enforced.  According  to  the  Sanitary 
i'odo  of  New  York,  such  removal  is  not  allowed  between  the  hours  of  10 
A.M.  and  (i  r.M.  without  the  permission  of  the  Board  of  Health.  It  does 
not  seem  to  nic  that  this  limitation  is  sutBcient.  As  the  loading  and 
transportation  of  manure  is  somewhat  of  a  nuisance,  no  matter  how  well 
conducted,  it  should  only  be  allowed  during  hours  when  ^t  is  the  least 
likely  to  cause  annoyance.  These  hours  are  certainly  the  time  when  most 
people  are  indoors,  and  the  business  ought  to  be  confined  to  the  hours  Uv- 
tween  one  and  eight  o'clock  a.m.  The  carts  should  be  water-tight,  and 
should  have  tight  covers,  so  as  to  retain  their  contents  so  far  as  possible, 
whether  solid,  liquid,  or  gaseous. 

Manure  dumps  cannot  be  conducted  in  such  a  manner  as  to  be  in- 
offensive, and  should  therefore  only  be  allowed  at  a  great  distance  from 
inhabited  dwellings, 

Offai. — If  the  refuse  of  animals  that  have  been  killed  for  food  is  im- 
n»ediutely  removed,  as  it  should  be,  there  will  be  no  nuisance  due  to  it  on 
the  premises  where  it  is  produced.  It  is  always  best  to  have  it  taken  to 
the  proper  establishments  and  thoroughly  disposed  of,  if  possible,  while  it 
is  still  fresh.  Besides  the  offal  of  slaughter-houses,  however,  there  are  the 
scraps  and  trimmings  of  meat  collected  by  retail  butchers.  Although 
these  should  be  removed  daily,  they  are  not  always  taken  away  before 
they  have  become  a  little  tainted.  Besides  the  danger  of  infecting  the 
salable  meat  with  septic  matter,  such  retention  is  apt  to  create  a  nuisance 
to  neighbors. 

The  scraps  of  fat  and  flesh  from  domestic  and  public  kitchens  also  are 
sometimes  kept  on  the  premises  until  putrefaction  has  begun.  In  all  these 
cases  the  offal  is  likely  to  cause  a  nuisance,  not  only  where  it  is  kept,  but 
along  the  line  of  transit  when  it  is  removed. 

Offal  which  has  become  offensive  should  be  transported  in  tight  carts, 
with  close  covers,  or  better  still,  the  stuJT  should  be  placed  in  tightly- 
covered  vessels  on  the  premises,  and  then  carried  out  to  the  cart.  When 
it  arrives  at  its  destination,  whether  fertilizer  manufactory,  fat-rendering 
establishment,  or  soap  factory*  it  should  be  kept  unopened  until  it  is  to  be 
used,  unless  the  factory  is  so  far  from  dwellings  that  no  odors  could  be  de- 
tected in  any  event. 

The  carts  and  vessels  used  for  the  transportation  should  be  frequently 
cleaned  and  disinfectecL 

Xij//U-8oii — The  removal  of  night-soil  from  privy-vaults,  if  not  prop- 
erly regulated,  may  cause  an  intolerable  nuisance.  The  stirring  of  the 
contents  of  the  vault  sets  free  very  offensive  gases  in  enormous  quantity, 
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and  although  the  work  always  used  to  be  done  at  night,  so  as  to  avoid 
offence  to  the  eye,  the  odor  was  often  sufficient  to  wake  those  who  wens 
sleeping  near  by.  Of  late  years,  by  the  liberal  use  of  disinfeiaunts  and 
of  improved  pneumatic  machinery,  this  nuisance  has  been  reduced  to  & 
minimum. 

The  contents  of  the  vault  should  be  thoroughly  disinfected  before  re- 
moval. This  is  usually  done  by  pouring  in  a  mixture  of  dead  oil  and  cop- 
peras (impure  carboUc  acid  and  protosulphate  of  iron).  The  Now  York 
Disinfecting  Corps  use  half  a  gallon  of  the  dead  oil  (containing  fifteen  per 
cent,  of  carbolic  acid)  and  a  gallon  of  a  saturated  solution  of  copperas,  for 
an  ordinary  privy-vault.  More  may  be  required  in  one  case  than  in  an- 
other, and  enough  should  be  on  hand  for  all  emergencies,  say,  at  least  six 
or  eight  gallons.  After  disinfection,  the  night-suii  may  be  removed  la 
tubs  or  by  pneumatic  auction.  If  tubs  are  used,  they  should  be  water- 
tight, and  have  tightly-fitting  covers,  which  arc  fastened  down  when  the 
tubs  are  full.  The  full  tubs  may  then  bo  taken  away  in  a  cart  without 
offence.  3y  far  the  best  method  of  emptying  privy-vaults  is  pneumatic 
auction.  A  large  tank  on  wheels  stands  in  the  street,  and  from  this  a 
strong  hose  passes  back  into  the  privy-vault.  Then,  by  means  of  a  pump 
connected  with  the  tank,  the  contents  are  gradually  sucked  into  it,  while 
the  air  and  offensive  gases  that  are  gradually  expelled  are  passed  through 
a  charcoal  fire  or  mingled  with  hot  steam,  and  destroyed.  In  New  York 
the  privy-vault  is  not  only  a  receptacle  for  night-soil,  urine,  and  even 
slops,  but  many  tenants  empty  ashes  and  garbage  into  it,  or  use  it  as  a 
convenient  dumping-place  for  old  shoes,  hats,  hoop-skirts,  etc.  The  con- 
sequence of  this  is  that  the  pneumatic  apparatus  does  not  clean  the  vault 
perfectly,  and  there  is  always  a  composite  mass  of  stuff  at  the  bottom 
which  cannot  pass  through  the  hose,  and  has  to  be  taken  out  in  tubs. 

The  tubs  or  tanks  should  be  removed  from  the  vicinity  of  dwellings 
before  they  are  opened  and  emptied.  Their  contents  may  be  either  used 
immediately  as  manure,  or  more  commonly  they  are  manufactured  into 
poudrette  or  superphosphates. 

Tories, — An  accumulation  of  hones  from  which  the  fatty  matters  have 
not  been  removed  very  soon  boconies  offensive.  After  a  short  exposure 
to  the  air  the  oil  oozes  out  upon  the  surface,  particularly  in  warm  weather, 
giving  them  a  translucent  appearance.  These  oily  matters  are  soon  de- 
composed, and  butyric,  oapric,  and  caprylic  acids  are  formed.  If  the  bones 
have  not  been  thoroughly  stripped  of  flosi),  the  ordinary  gases  of  putre- 
faction are  added  to  these  ill-sme!ling  acids.  The  result  is  a  combination 
of  the  most  disgusting  odors  that  can  be  imagined. 

The  only  such  collections  of  bones  that  are  found  near  dwellings,  so 
far  as  I  know,  are  those  made  by  rag-pickers.  In  their  general  search 
through  the  garbage-receptacles,  they  appropriate  not  only  rags  and  paper> 
but  bones,  throwing  everything  into  their  bags  together.  When  they 
get  home,  the  bones  are  picked  over  and  sorted,  and  kept  on  the  premises 
until  called  for  by  the  dealers  in  such  things.  When  it  is  considered  that 
these  bones  have  often  been  kept  in  kitchens  until  they  were  slightly 
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offensive,  havo  then  lain  in  the  garbage-box  for  some  hours — peHiaps 
under  a  broiling  sun — are  carried  about  on  a  man's  back  for  some  hours 
more,  and  then  remain  in  his  room,  or  on  some  part  of  the  premises  where 
he  lives,  for  a  day  or  so  longer,  tlieir  condition  at  thi*  ond  of  that  time 
may  bo  imagined.  No  odor  is  to  me  more  disgusting  than  thai  of  such  a 
place. 

The  smell  from  such  accumulations  may  be  somewhat  diminished  if 
the  bones  are  kept  in  tight  vessels  until  removed.  But  the  odor  diffuses 
itself  widely,  and  is  too  penetrating  to  be  entirely  con6ned  in  this  way. 
Ballard  says  that  the  nuisance  may  bo  prevented  or  very  much  mitigated 
by  storing  them  in  tarred  bags,  or  covering  them  with  a  tarpaulin,  1 
have  had  no  experience  witli  these  expedients,  and  am  inclined  to  doubt 
their  efficacy.  1  do  not  think  the  storage  of  green  or  fresh  bones  should 
be  tolerated  in  the  neighborhood  of  inhabited  buildings,  as  the  disinfec- 
tants, which  would  be  likely  to  considerably  abate  the  nuisance,  such  as 
salicylic  acid,  are  too  expensive  to  make  it  worth  while  to  use  them. 

Hides. — Green  or  fresh  hides  rapidly  become  offensive,  especially  if, 
as  is  often  the  case,  scraps  of  tlesh  adhere  to  them.  They  arc  usually 
salted  down  in  layers  on  the  premises  as  soon  as  they  are  removed  from 
the  animals,  and  if  the  salting  is  thoroughly  done,  there  will  be  no  nuis- 
ance. The  dried  hides,  which  are  brought  in  large  quantities  from  South 
America  and  Texas,  have  a  peculiar  odor,  and  when  many  of  them  are 
stored  together,  it  is  decidedly  disagreeable.  As  a  rule,  hides  of  any  de- 
scription should  be  stored  only  in  the  business  part  of  a  town. 

fertilizers. — The  different  varieties  of  artificial  manure  have  their 
special  odors,  which  are  sometimes  pretty  strong,  but  to  many  people  are 
not  unpleasant.  Guano  has  a  very  pungent  and  diffusive  odor,  which  is 
not  liked  by  most  people.  These  materials  are  not  kept  in  large  quantities, 
excepting  in  the  business  parts  nf  cities  and  towns. 

Uoiifs  and  horns. — The  hoofs,  horns,  and  tails  of  South  American 
and  Texas  cattle  come  to  the  northern  cities  for  sale  to  the  manufacturers 
of  combs,  knife-handles,  glue,  and  brushes.  Although  they  come  in  a 
}>erfectly  dry  slate,  and  have  been  carefully  cleaned  before  they  were 
shipped,  they  have  a  very  unpleasant  odor,  and  the  places  where  they  are 
store<l  are  occasionally  complained  of  to  the  Board  of  Health.  Occasion- 
ally horns  are  sent  on  from  the  West  which  have  not  been  "sloughed,** 
i,  e.j  of  which  the  core  has  not  been  removed,  and  they  arrive  here  in  a 
frightfully  offensive  condition,  putrid,  and  covered  with  maggots.  The 
"sloughing"  of  such  horns  is  an  exceedingly  offensive  process,  and  should 
not  be  allowed  within  city  limits. 

The  storage  of  commercial  hoofs  and  horns  may  be  allowed  in  the 
business  portion  of  a  town,  but  not  elsewhere. 

CheeM. — When  stored  in  large  quantity,  cheese  may  be  very  offensive, 
especially  the  German  and  some  of  the  Dutch  cheeses,  which  arc  far  ad- 
vanced in  decomposition  before  they  are  considered  fit  for  the  table.  Tho 
otlor  is  caused  partly  by  the  fatty  acids  devclope<i  in  them,  partly  by 
ammoniacal  compounds,  and  partly  by  the  decomposition  of  the  casein. 
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The  nuisance  due  to  such  merchandise  cannot  be  entirely  abated,  but  may 
be  mitigatef)  to  some  t»xtent  by  keeping  the  most  offensive  kinds  of  cheese, 
such  as  Limburger,  HaiidkiUe,  Kuhkiiso,  and  sago  cheese,  in  a  cokl  place, 
as  the  sub-cellar,  or,  better  still,  in  a  refrigerator.  If  the  cellar  is  used,  it 
should  be  made  as  tight  as  possible,  and  ventilated  by  two  shafts  of  un- 
equal height  running  above  the  roof  of  the  building.  The  odor  is  one  to 
which  people  soon  become  accustomed,  and  those  who  enjoy  eating  such 
cheese  do  not  usually  object  to  having  it  stored  near  them.  But  if  neigh- 
bors complain,  the  storage  of  such  cheese  should  not  be  alldwed  in  the 
vicinity  of  dwellings. 

I*^8h. — The  smell  of  fish  is  to  most  people  very  oflFensive,  and  it  clings 
to  the  clothing  with  groat  pertinacity.  Moreover,  the  scales  and  the  slimy 
substance  on  the  outside  of  the  body  come  off  and  adhere  to  everything 
with  which  they  come  in  contact,  and  rapidly  become  putrescent.  Decay- 
ing fish  give  off  large  amounts  of  ammonia,  and  arc  peculiarly  offensive 
on  account  of  the  evolution  of  phosphorctted  hydrogen.  The  nuisance 
created  by  a  fish-market  cannot  be  entirely  done  away  with,  but  strict 
cleanliness  and  frequent  washing  of  all  exposed  parts  of  the  building  are 
absolutely  necessary  to  render  the  place  even  tolerable.  The  slabs  on 
which  the  fish  are  exposed,  and  the  floors  and  walls  of  the  shops,  are  best 
made  of  stone  laid  in  cement,  so  that  the  joints  are  perfectly  tight.  The 
floor  should  bo  well  graded  and  drained  into  the  sewer,  and  after  the  day*s 
business  is  over  everything  should  be  thoroughly  washed  and  scrubbed, 
and  all  offal  removed. 

Oils  do  not  give  forth  much  odor  if  they  are  put  in  tight  barrels,  but, 
in  the  bustle  and  careless  handling  of  railroads  and  truckmen,  leaks  arc 
often  started,  and  it  is  rare  to  see  a  cellar  filled  with  barrels  of  oil  whose 
floor  is  not  covered  with  grease.  The  most  offensive  oil  of  all,  and  that 
which  gives  rise  to  the  most  frequent  complaints,  is  the  "grease,"  as  it  is 
called,  made  from  refuse  pork-trimmings,  which  have  become  putrescent 
before  they  are  rendered.  This  "  grease '*  has  a  certain  amount  of  the 
crystallizable  fats  in  it,  stearine  and  palmitinc,  and  some  of  it  at  ordinary 
temperatures  is  semi-fluid.  This  stuff,  beijig  very  cheap,  is  often  carelessly 
packed,  and  the  barrels  are  very  apt  to  leak.  Moreover,  there  are  certain 
houses,  where  the  contents  of  those  barrels  which  contain  the  better 
qualities  of  this  substance  are  put  in  muslin  bags  between  iron  plates,  and 
subjected  to  a  continuoiis  pressure  by  a  weighted  lever,  to  squeeze  out 
the  fluid  portion.  With  the  olein  go  the  offensive  portions  of  the  stuff, 
and  what  is  loft  in  the  bags  forms  a  beautiful,  whitp,  hard  Rake,  cliiofly 
stearin,  which  is  used  for  making  candles.  The  residue  is  repacked  and 
used  for  making  axle-grease  or  the  inferior  qualities  of  soap.  These  us- 
tahlishments  are  always  somewhat  offensive,  but  the  odor  does  not  extend 
far,  and  while  it  should  prevent  their  location  near  dwellings,  is  not 
enough  to  compel  their  removal  from  the  business  or  manufiiuturing  por- 
tions of  a  town. 

The  only  remedlos  for  the  nuisance  caused  by  the  odor  of  oil  are  tight 
packages  and  cleanliness. 
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EggB. — Among  articles  of  commerce  that,  under  certain  conditions, 
may  become  very  offensive,  are  eggs.  When  they  are  dealt  in  by  whole- 
sale and  thousands  of  them  are  stored  in  a  cellar,  they  have  to  be  fre- 
quently picked  over — **  candied,"  aK  it  its  called — in  order  to  throw  out  the 
rotten  ones,  uf  which  in  summer  there  is  a  considerable  proportion.  The 
odor  arising  from  thiH  cause,  mainly  due  to  sulphuretted  hydrogen,  may 
be  abated  by  sprinkling  the  offensive  eggs  freely  with  chloride  of  lime,  the 
free  chlorine  of  which  seizes  on  the  hydr<igen  of  the  offensive  gas  with 
great  avidity.  The  rotten  mass  should  be  removed  often,  and  the  place 
frequently  and  thoroughly  cleaned. 


d.  Storage  and  Handling  of  Vegetable  Matters, 

FVuiU. — The  storage  of  fruits  is  never  likely  to  cause  a  nuisance  un- 
less they  are  decayed,  although  the  odor  of  oranges  and  lemons  in  large 
quantities  is  not  always  pleasant.  Decayed  fruit  is  sometimes  exceed- 
ingly offensive,  and  the  dealers  in  such  articles  are  often  so  careless  about 
its  removal  that  complaints  from  this  cause  are  not  seldom  received  hy  the 
sanitary  authorities.  The  only  remedy,  of  course,  is  the  instant  removal 
of  the  offending  matlerS|  and  the  thorough  cleansing  of  the  place  where 
they  have  been  kept. 

Vegetables. — Some  kinds  of  vegetables,  as  leeks,  garlic,  onions,  and 
turnips,  when  collected  in  large  quantities,  may  constitute  quite  a  serious 
nuisance.  The  essential  oils  to  which  the  first  three  owe  their  peculiar 
odorarevcry  volatile,  and  to  most  people  exceedingly  disagreeable.  Many 
other  vegetables,  as  potatoes,  and  especially  cabbages,  become  offensive 
by  decay.  All  vegetables  are  generally  kept  in  cellars,  as  they  require  & 
cool  place  for  their  preservation,  anfl  such  cellars  should  always  be  in  the 
business  part  of  the  town,  and  their  contents  frequently  sorted,  and  all 
decaying  matter  removed.  It  is  best,  if  possible,  for  storing  the  more 
offensive  vegetables,  to  have  the  cellar  tight  and  ventilated  by  special 
shafts,  as  recommended  for  cheese  warehouses. 

Although  I  have  no  positive  evidence  to  offer  on  this  point,  there  are 
many  well-known  facts  which  indicate  that  the  emanations  from  decaying 
vegetable  matter  may  bo  injurious  to  health. 

The  poison,  whatever  its  intimate  nature,  that  gives  rise  to  the  mala- 
rial fevers,  is  probably  evolved  in  some  way  from  decomposing  vegetable 
matter.  Decaying  vegetables  furnish  an  appropriate  nidus  for  several 
varieties  of  fungus,  and  their  spores,  often  invisible  to  the  unassisted 
sight,  float  in  the  atmosphere  and  are  inhaled  with  every  breath  we  draw. 
It  is  in  the  late  summer  and  autumn,  when  fields  are  ripening  and  the 
forests  and  meadows  are  tilled  with  decaying  vegetable  matter  and  with 
fungi  that  are  sending  forth  clouds  of  microscopic  spores,  that  hay  fever 
is  prevalent.  Whatever  the  effect  of  such  accumulations  may  be,  it  is 
certainly  safer  to  remove  them  as  zealously  and  th(jmughly  as  putrescent 
anim:il  matter  is  removed,  althougli  thoir  odor  is  not  quite  as  offensive. 

J^stntial  oils, — The  various  oils  and  essences  used  in  the  manufacture 
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of  perfumes,  together  with  turpentine  and  its  derivatives,  and  the  resins 
and  balsams,  are  princip^Ltlj?  stored  in  largo  cities.  They  are  all  volatile  at 
a  low  temperature,  and  while  the  smell  they  create  is  not  usually  un- 
pleasant enough  to  call  for  Its  suppression,  it  is  so  sometimes.  1  have 
known  of  dizziness  and  lit-adache  being  caused  by  the  odor  of  the  oil  of 
cloves  in  persons  who  had  their  ofbce  immediately  over  the  place  in  which 
it  was  stored.  The  smell  seems  to  be  rapidly  dissipated  in  the  outer  air, 
and  if  a  whole  building  is  occupied  by  the  business,  I  do  not  ihinlc  the 
neighbors  would  be  incommoded  by  it,  excepting  under  unusual  circum- 
stances. 

The  greatest  nuisance  caused  by  the  storage  of  essential  oils  is  un- 
doubtedly the  danger  of  fire.  This  is  to  be  guarded  against  by  storing 
them  only  in  fire-proof  buildings. 

e.  Storage  and  Handliny  of  Mineral  Matters. 

Oils, — The  only  mineral  substances  likely  to  cause  a  nuisance  are  the 
petroleum  oils  and  the  derivatives  of  coal-tar,  including  all  the  varieties 
of  naphtha  and  the  different  burning  fluids.  The  storage  of  these  in  large 
quantities  not  only  offends  the  sense  of  smell,  but  exposes  the  neighbor- 
hoo<i  to  the  danger  of  fire.  The  odor  cannot  be  entirely  done  away  with, 
but  it  may  bo  mitigated  by  cleanliness  and  attention  to  the  condition  of 
the  barrels,  which  should  always  be,  and  generally  are,  perfectly  tight, 
more  attention  being  given  to  their  proper  packing  than  to  that  of  the 
animal  and  vegetable  oils,  on  account  of  their  great  inflammability. 

For  the  protection  of  the  community,  no  petroleum  or  kerosene  oil  is 
allowed  to  be  sold  or  stored  in  New  York  City  with  a  flashing-point — i.e.^ 
a  temperature  at  which  inflammable  vapors  are  given  off — less  than  100" 
Fahrenheit,  In  France  the  Hashing-poinl  is  fixed  by  law  at  30*^  Centi- 
grade, or  9.^°  Fahrenheiti  a  temperature  not  seldom  reached  in  this  coun- 
try by  the  external  atmosphere  on  a  summer  day.  All  such  oiU  should 
only  be  stored,  in  large  quantities,  in  fire-proof  structures.  It  is  better  if 
these  buildings,  besides  being  fire-proof,  are  only  one  story  high.  It  has 
been  suggested  in  France  that  petroleum  should  be  stowed  in  large  in- 
verted vessels  floating  on  the  surface  of  water,  like  gasometers,  so  that  the 
access  of  flame  would  be  impossible.  Another  plan  is  to  sink  the  barrels 
in  water,  and  keep  them  there  by  weights  until  wanted. 


f .  Storage  and  Handling  of  MLced  Matters, 

Hags. — ^The  collection  of  and  commerce  in  rags  for  the  manufacture 

of  paper  is  an  extensive  industry.  In  all  large  cities,  among  the  lowest 
class  of  the  population,  are  the  people  called  rag-pickers  or  chiffoniers. 
They  go  about  with  a  bag  and  hook  and  gather  up  whatever  they  think 
they  can  dispose  of,  wherever  they  can  find  it — scraps  of  paper  and  paste- 
board, rags,  bones,  old  shoes,  glass,  etc.      The  bone  nuisance  has  already 

been  spoken  of,  and  the  onlv  other  offensive  part  of  their  business  is  the  sort- 
VoL.  II.— 27       ^ 
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ing  and  •washing  of  rags.  As  they  are  picked  up  from  the  8treet*mud,  from 
garbage-boxes,  and  heaps  of  kitchen  refuse,  and  so  are  often  filthy  in  the 
extreme,  they  liave  to  be  carefully  picked  over  and  washed.  This  is  done 
in  the  yards  of  the  houses  inhabited  by  this  class  of  people.  Every  morn- 
ing they  may  be  seen,  men,  women,  and  children,  busily  engaged  in  this 
work,  and  every  afternoon,  every  available  space  in  the  yard,  the  out- 
buildings, the  sides  of  the  houses,  the  balconies,  and  fire-escapes,  are  cov- 
cred  A-ith  wet  rags  of  all  colors  and  sizes  drying  in  the  sun.  This  pro- 
cess gives  rise  to  a  peculiar  stale,  musty  odor,  which  is  somewhat  un- 
pleasant to  those  who  live  near  by;  but  it  is  difficult  to  see  how  it  can  be 
prevented.  The  collection  of  rags  is  a  very  important  and  necessary  in- 
dustry, and  the  persons  engaged  in  it  are  too  poor  to  afford  great  ware- 
houses or  drying-houses  for  the  purpose.  The  only  remedy  that  would 
be  of  any  avail  would  seem  to  be  to  banish  them  to  a  particular  quarter 
of  tlie  town,  and  not  allow  them  to  prosecute  their  business  elsewhere. 

The  rags,  after  sorting  and  washing,  are  sold  to  dealers,  wl»o  pack 
them  in  bales,  covered  with  coarse  matting  or  canvas,  and  fastened  with 
rope  or  iron  bands.  In  this  oonditiori  vast  cargoes  of  rags  yearly  arrive 
in  tliis  country  from  Europe,  whore  the  demand  for  paper-rags  seems  to 
bo  loss  than  it  is  hero.  Imported  rags  are  said  to  l>e  diainfecied  before 
they  are  packed  abroad,  and  they  are  not  allowed  to  be  landed  without  a 
permit  from  the  Board  of  Health.  If  any  bales  are  broken  during  the 
passage,  and  need  repacking,  they  should  be  disinfected,  as  they  are  often 
collected  and  sent  from  ports  where  contagious  diseases  are  epidemic. 
The  bales,  whether  domestic  or  imported,  are  sent,  as  a  rule,  direct  to  the 
paper-makers  as  received. 

The  storage  of  rags  in  bales  rarely  gives  rise  to  a  nuisance,  unless  some 
of  the  bales  happen  to  be  wet  during  their  transit.  They  then  exhale 
the  musty  odor  spoken  of  above.  So  far  as  I  know,  the  nuisance  is  never 
of  a  character  or  importance  to  require  interference  by  the  authorities. 
It  might  be  presumed  that  substances  collected  in  such  a  reckless  and  in- 
discriminate way  as  rags  would  be  a  common  means  of  propagating  con- 
tagious disease,  but  I  have  never  heard  of,  or  seen  a  case  in  which  this 
occurred,  nor  have  I  been  able  to  find  any  account  of  one  in  my  reading. 

Kitchen  refwte. — The  leavings  of  the  table  and  the  kitchen,  consisting 
as  they  do  of  matters  that  readily  ferment  or  putrefy,  very  soon  become 
offensive,  if  they  are  not  in  some  way  disposed  of.  In  country  house- 
holds the  fatty  portions,  bacon-  and  pork-rinds,  rancid  butter  and  lard, 
lumps  of  tallow,  etc.,  are  saved  to  make  soap  with,  while  the  lx)nes  and 
scraps  of  meat  feed  the  dog  and  cat,  and  the  vegetable  refuse  goes  to 
the  swine.  But  in  cities  the  disposal  of  this  stuff  is  a  matter  of  some 
difficulty.  In  large  hotels  much  the  same  plan  is  followed  as  in  the 
country,  L  «.,  the  fat  is  taken  by  the  soap  manufacturers,  the  bones  and 
meat  by  the  manufacturers  of  fertilizers,  and  the  vegetables  are  taken 
away  by  farmers,  who  call  for  them  regularly.  But  the  refuse  of  private 
houses  and  of  tenements  is  so  mixed  that  it  is  of  no  use  to  any  of  these 
persons.     The  lower  classes  in  New  York  mingle  their  ashes  and  garbage 
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even,  and  OAnnot  be  taught  to  separate  them.  The  vegetable  matters 
ftoon  undergo  an  acetous  fermentation^  especially  if  there  is  much  fluid 
mingled  with  them,  and  the  animal  matters  putrefy,  making  the  mess  so 
offerwive  that  it  cannot  bo  kept  in  the  house.  It  is  then  t:iken  out  into 
the  street,  and  there  becomes  a  nuisance  of  a  j»-ravo  character. 

This  nuisance  is  one  that  never  can  l>e  fully  abated.  In  cities  where 
alleys  or  narrow  streets  run  in  the  rear  of  all  houBes,  the  removal  of  this 
refuse  can  be  accomplished  through  the  back  door,  and  the  street  nuisance 
thus  be  prevented  entirely.  But  in  most  cities  the  stuff  must  be  col- 
lected from  the  street  in  front  of  the  house.  In  Paris  it  is  the  custom  to 
throw  it  into  the  street-gutter  in  the  evening,  whence  it  .should  bo  and  often 
is  removed  early  in  the  morning.  In  New  York  it  is  put  in  boxes  or  barrels, 
and  left  on  the  sidewalk  until  called  for,  often  remaining  th**re  for  two  or 
three  days.  Before  many  tftiement-houses  are  largo,  stationarj'  garbage- 
boxes,  which  receive  the  refuse  of  twenty  or  thirty  families,  and  some- 
times twice  as  many.  If  these  are  not  frequently  emptied,  their  contents 
overflow  on  the  sidewalk  and  gutter,  and  create  a  horrible  nuisance. 

It  has  been  suggested  in  New  Vork  to  have  receptacles  of  metal  sunk 
in  the  sidewalk  in  front  of  each  house,  to  receive  the  household  refuse, 
the  tops  of  them  to  be  flush  with  the  pavement,  and  covered  with  metal 
covers,  like  those  now  used  for  coal-slides.  These  receptacles  are  intended 
to  be  taken  up,  emptied,  and  then  returned  to  their  places.  An  evident 
objection  to  them  is  that  in  winter  the  contents  would  freeze,  rendering 
it  difficult,  if  not  impossible,  to  remove  thorn;  and  if  they  were  overfilled, 
the  covers  being  raised  would  form  an  obstruction  to  street  travel. 

The  only  relief  that  can  he  afforded  is  that  obtained  when  the  refuse 
is  removed  promptly,  frequently,  and  at  hours  when  most  people  are 
Asleep.  Probably  the  least  annoyance  would  be  caused  if  the  barrels 
and  boxes  were  put  out  on  the  street  daily,  late  at  night,  emptied  before 
seven  o'clock  in  the  morning,  and  taken  in  again  before  eight.  It  is 
stated  by  G'itel  that,  in  Lvons  and  Bordeaux,  the  household  refuse  is  put 
at  once  into  the  vessels  in  which  it  is  tu  be  removed  to  the  dumps  outside 
of  the  city.  1  cannot  see  how  this  can  be  done  in  a  large  city,  and  Gotel 
does  not  give  the  details.  The  fact  that  it  is  not  done  in  Paris  seems  to 
indicate  that  the  plan  is  only  practicable  in  smaller  towns. 

The  occupants  of  tenomcnt-housos  sometimes  create  a  nuisance  to 
people  in  adjoining  buildings  by  throwing  refuse  out  of  the  rear  windows 
into  the  neighboring  yards,  to  save  themselves  the  trouble  of  carrying  it 
down  to  the  street.  In  such  cases  it  has  been  the  practice  of  the  N'e^v 
York  Board  of  Health  to  order  the  windows  whence  the  stuff  is  thrown  to 
be  covered  with  wire-netting, 

2.   7¥ades  that  are  offensive  on  account  of  the  dust  caused  by  them. 

As  a  rule,  the  dust  evolved  in  the  prosecution  of  any  business  affeots 
only  those  who  work  on  the  immediate  premises;  but  a  few  ocrtipationa 
give  rise  to  such  an  immense  quantity,  that  much  of  it  escapes  into  other 
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premises  anil  often  causes  a  serious  nuisance.  The  escaping  dust  is  diluted 
by  the  air  aiul  rapidly  settles,  so  that  the  direct  injury  to  health  of  per- 
sons outside  the  plu(*u  where  it  is  produced  is  probably  trifling.  But  such 
dust  settling  on  furniture,  olothing,  and  food,  makes  everything  so  dirty 
as  to  seriously  interfere  with  comfort,  and  often  obliges  people  to  keep 
their  windows  and  doors  sliut  to  keep  it  out,  a  stop  whi<*h  may  prevent 
proper  ventilation  of  dwelling,  and  thus,  particularly  in  hot  weather,  in- 
directly compronuse  the  health. 

/Sand-blast, — The  use  of  sand  for  glass-grinding  or  etching  is  one  of 
the  great  industrial  improvements  of  the  century.  The  sand  is  driven  by 
a  powerful  blower  against  the  surface  to  be  ground,  the  portions  of  the 
glass  which  are  to  remain  unaffected  being  covered  with  a  thin  coating  of 
wax  and  tin-foil.  After  a  few  moments*  exposure  to  the  sand-blast,  the 
unprotected  surface  is  beautifully  and  eveidy  ground  witliout  further 
manipulation.  The  tremendous  force  of  the  air-current  whicli  carries  the 
sand  renders  it  impossible  to  retain  it  in  any  way,  and  the  dust,  composed 
of  fine  sand  and  glass,  ilies  out  into  the  room,  and  unless  some  means  be 
provided  for  its  escape  soon  renders  the  place  untenantable.  The  win- 
dows have  to  be  kept  open,  and  much  of  the  dust  escapes  into  the  outer 
air,  while  some  of  it  settles  on  the  floor. 

Attempts  have  been  made  to  couBne  the  dust  in  a  shaft  and  blow  it 
into  a  water-tank,  in  the  hope  that  it  would  become  wet  and  settle.  But 
the  pressure  of  air  is  so  great  that  it  forces  its  way  out  of  .the  minutest 
cracks,  even  between  the  rubber  rollers  through  which  the  sheet  of  glass 
is  introduced  into  the  current,  and,  as  I  have  myself  seen,  the  dust  may 
be  blown  fairly  into  water,  and  a  certain  portion  of  it,  nevertheless,  rise  into 
the  air.  In  a  case  where  the  dust  from  a  sand-blast  injured  the  delicate 
machinery  of  a  card  factory  about  one  hundred  feet  distant,  so  that  the 
windows  had  to  be  kept  closed  where  hundreds  of  operatives  were  at 
work,  the  Board  of  Health  found  themselves  obliged  to  compel  the  re- 
moval of  the  business  to  a  more  suitable  locality. 

As  it  does  not  seem  practicable  to  conrtne  or  fix  the  dust  of  such  es- 
tablishments, they  should  be  removed  to  the  outskirts  of  cities  and  towns, 
or  to  some  place  where  the  dust  will  do  no  harm,  as  in  the  vicinity  of 
lumber-yards,  forges,  etc.  The  dust  will  not  be  perceived  at  a  distance  of 
three  hundred  feet  sufficiently  to  be  a  nuisance. 

Ciirpet'cUuniny, — The  removal  of  dirt  from  carpets  by  beating  them 
gives  rise  to  a  two-fold  nuisance,  noise  and  dust«  In  Pans,  after  the 
classification  of  nuisances  previously  given,  the  carpet-beaters  were  all  re- 
moved from  the  quartier  St.  Avoye,  and  afterward  from  the  place  they 
had  taken  under  tl»e  Pont  Xeuf,  on  account  of  the  noise,  dust,  and  de- 
preciation of  property  attributed  to  their  occupation.  The  obnoxiousness 
of  this  trade  may  be  c-onsiderably  lessened  by  suitable  machinery.  At 
one  place  in  Xew  York  the  nuisance  seems  to  be  reduced  to  a  minimum 
(Fig.  2).  The  ends  of  tlie  carpet  are  pinned  together  so  that  it  consti- 
tutes an  endless  chain,  which  rests  upon  a  rubber  platform,  plush  surface 
downward,  being  drawn  along  by  two  rollers,  between  which  it  passes. 
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As  it  moves  it  is  beatfin  by  rods,  ancl  tho  heavier  dust  falls  into  a  long 
piece  of  sacking  stretched  beneath  it;  the  lighter  dust,  which  would 
otherwise  float  out  into  the  room,  is  drawn  upward  into  a  large  hood 
irhich  covers  the  whole  machine,  and  thence  into  a  flue  by  a  powerful 
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blower,  which  sends  it  forward  into  a  lofty  chimney.  As  it  is  forced  out 
of  the  top  of  this  chimney,  it  quickly  becomes  so  diluted  by  the  atmo; 
sphere,  and  is  so  borne  away  by  the  winds,  that  it  Is  hardly  noticed  by 
those  who  live  and  work  in  the  vicinity. 

The  noise  is  somewhat  lessened  by  the  wooden  hood  which  conce&b 
the  rods  from  view,  but  it  cannot  be  entirely  abated. 

JIair-ph'kinff, — This  trade  onU'  gives  rise  to  a  public  nuisance  where 
the  hair  of  mattresses,  pillows,  and  furniture  is  cleaned  by  machinery. 
The  matted  and  compressed  hair  is  picked  to  pieces  and  the  dust  blown 
out  of  it,  and  the  nuisance  caused  is  of  the  same  character  as  the  last  two, 
excepting  that  the  noise  of  the  machinery  is  not  excessive. 

These  establishments  are  not  often  the  subject  of  complaint,  because 
they  are  not  usually  in  the  vicinity  of  dwelling-bouses.  *1  have  never 
meen  any  special  effort  made  to  prevent  the  escape  of  dust  from  the 
premises.  I  would  suggest,  as  u  seemingly  practicable  method  of  dispos* 
ing  of  it,  to  draw  the  air  of  the  room  rapidly  away  by  meariH  of  a  large  fan 
or  blower,  and  force  k  into  the  furnace  of  tho  engine  wliich  drives  the 
machinery.  To  change  the  air  of  a  large  room  in  this  way  sufficiently 
oftea  would  require  a  large  blower  and  a  considerable  expenditure  of 
steam,  and  would  also  subject  the  workmen  to  draughts  of  cold  air  rush- 
ing in  to  supply  the  place  of  that  which  had  boon  exhausted.  These  ob- 
jections might  be  so  potent,  that,  in  case  of  a  nuisance  requiring  suppres* 
sion,  the  proprietors  would  prefer  to  move  away  rather  than  make  the 
proposed  alterations. 

Street'Sieeephif/. — This  is  also  a  prolific  cause  of  dust  in  towns.  The 
street  dirt  is  of  a  very  composite  character,  and  contains  animal  atid  vege- 
table matter,  as  well  as  mineral.  The  effect  of  the  inhalation  of  this  dust 
is  hard  to  estimate:  it  produces  coughing  and  irritates  the  conjunctiva, 
and  in  some  persons  may  excite  nasal  catHrrh.  In  order  to  render  the 
nuisanoe  as  slight  as  possible,  the  sweeping  should  only  be  done  at  night, 
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preferably  in  the  early  moniing,  aad  the  streets  should  be  sprinkled  before 
the  brooms  are  used.     The  subject  is  more  fully  considered  elsewhere. 

3.  Trades  that  are  offensive  on  account  of  the  noise  caused  by  thtnu 

The  three  trades  below-mentioned  cannot  well  be  carried  on,  it  seems^ 
without  noise.  Indeed,  one  of  theni  lias  for  its  sole  end  the  production 
of  noise.  It  is  undeniable  that  to  nervtms  people  and  invalids  these  street- 
noises  are  often  very  diatressinjj,  and  the  health  of  delicate  persons,  it  is 
conceivable,  may  be  injured  by  them.  On  the  other  hand,  the  persons 
engaged  in  these  occupations  belong  to  the  poorest  classes,  and  often  have 
hard  work  to  make  a  living,  and  it  (tocoines  a  question  of  great  delicacy 
for  public  authorities  wliether  they  ought  to  be  suppressed  or  not. 

i^treci-Vfnd'miJ. — The  cries  of  the  street-venders  arc  heard  in  cities 
from  morning  till  niglit.  Their  voices  are  peculiarly  shrill,  and  have  been 
so  trained  as  to  have  a  penetrating  quality  that  allows  no  one  to  get  be- 
yond their  reach,- even  in  the  rear  rooms  of  houses.  In  New  York  these 
cries,  reinforcotl  by  the  ringing  of  bells  and  the  blowing  of  tin  horns,  begin 
at  5  A.M.  with  the  "  yftftQp  "  (contraction  for  "  Here  you  are  *')  of  the  milk- 
man, and  end  at  ten  or  eleven  at  night  with  the  last  fruit-sellers  on  the 
avenues. 

Street-music, — ^This  is  mostly  produced  by  hand-organs,  but  there  are 
also  performers  on  the  fluto,  cornet,  fife,  hurdy-gurdy,  harp,  and  violin. 
There  are  also  itinerant  brass  bands  of  three  or  four  pieces,  and  a  few  in- 
dividuals try  vocal  music.  With  the  exception  of  a  few  tolerable  players 
on  the  harp  and  violin,  the  music  furnished  by  these  people  does  not  de- 
serve the  name,  and  constitutes  an  unmitigated  nuisance. 

Junk-deidinif. — The  men  who  eollect  rags,  bottles,  and  old  tin  or 
earthenware,  go  about  with  biimll  hand-carts  hung  with  cow-bells,  which 
create  an  easily  recognizable  but  intolerable  discord^  So  much  noise  is 
caused  by  the  jingling  of  the  bells  that  they  are  not  usually  obliged  to 
supplement  it  by  their  voices. 

All  of  these  nuisances  are  perhaps  unavoidable,  but  they  should  be 
restrained  within  proper  limits.  In  New  York,  a-  city  ordinance  forbids 
street-music  before  0  a,m,  and  after  9  p.m.  This  ordinance  should  be  ox- 
tended  so  as  to  include  the  other  nuisances  mentioned,  and  I  think  the 
evening  limit  should  be  put  at  8  p.m. 


IL — Offehbivb  Pbocessbs. 

Thofie  businesses  in  which  t/te  substa9ices  dealt  with  are  offensive  as  a 
result  of  CUEMICAL  manipuiation. 

In  most  of  the  processes  here  treated  of,  heat  is  used,  either  with  or 
without  the  addition  of  acids  or  alkalies,  and  molecular  changes  are 
effected  in  the  substances  treated.  In  these  decompositions  and  combi- 
nations new  substances  are  formed  in  many  cases  besides  the  ones  de- 
tired,  and  they  are   frequently  very  offensive,  and  may  be  very  injurious 
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to  the  Isealth  of  animals  and  vegetables  in  the  vicinity.  Accordingly, 
much  attention  has  been  paid  in  all  manufacturing  districts  to  the  con- 
densation or  destruction  of  these  deleterious  or  offensive  products,  and 
with  considerable  success.  The  means  adopted  will  be  noticed  under  the 
appropriate  headings. 

1.  7%o8e  processes  which  are  offensive  on  account  of  the  smell  caused 
by  thetn, 

a.   Manufacture  of  Animal  Substances, 

This  division  includes  the  greater  part  of  the  processes  included  under 
the  above  heading.  The  offensive  odor  caused  by  them  is  due  mainly  to 
the  decomposition  of  animal  tissues,  principally  fats,  under  the  influence 
of  heat. 

Fat^endering, — Fat,  as  it  comes  from  the  slaughter-house,  contains  a 
large  amount  of  albuminous  matters,  consisting  partly  of  the  membranes  of 
the  fat-vesicles,  and  partly  of  blood-vessels,  scraps  of  muscular  and  fibrous 
tissues,  with  connective  tissue  in  abundance.  These  albuminous  matters 
readily  decompose,  and  the  fat  itself  absorbs  oxygen  from  the  atmosphere 
and  becomes  rancid|  so  that  it  has  become  the  practice  to  separate  the  fat 
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Fia.  3. — Apparatus  for  rendering  fal 


from  all  other  matters  by  the  aid  of  heat.  Heat  contracts  the  mem- 
branes of  the  fat-vesicles,  and  causes  them  to  shrivel  up  at  the  same  time 
that  the  fat  expands  in  volume.  The  vesicles  therefore  burst,  arid  the  fat 
escapes  in  a  liquid  form. 

Fat  is  usually  rendered  in  one  of  three  wayi^:  by  direct  heat  from  the 
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lire,  by  stoam-heat  applied  outside  of  the  kettle,  or  by  stc&m  introduced 
into  the  kettle  or  tank  and  mingled  with  the  fat. 

When  fat  is  rendered  over  the  fire,  it  ia  ohoppe<i  up  and  put  in  a  large 
pot  or  kettle  set  in  brick,  with  a  furnace  underneath.  After  the  extrac- 
tion of  the  fat,  it  ia  drawn  off  by  a  faucet  or  dip|.>ed  out  with  ladles,  and 
the  residue,  known  under  the  name  of  •'  scraps"  or  "  greaves,"  is  formed 
by  a  hydraulic  press  into  a  hard  cake  and  sold  for  dog's  food. 

AVlien  fat  is  rendered  by  steam  applied  outside  the  vessel,  it  is  put  in 
upright  cylindrical  iron  tanks,  which  are  made  double  (Fig,  3).  The 
inside  tank  contains  the  fat,  and  has  an  opening  at  the  top,  where  the  fat  is 
thrown  in,  and  another  at  the  bottom,  wliere  the  scraps  are  taken  out,  the 
melted  fat  being  drawn  off  tiirough  a  faucet.  Outside  this  tank  is  an- 
other iron  vessel,  completely  surrounding  it,  and  called  a  "jacket."  Be- 
tween the  t>vo  hot  steam  is  introduced,  a  safety-valve  and  steam-gauge 
being  provided  as  in  boilers. 

A  variety  of  this  method  of  rendering  is  the  water-bath.  Lockwood  and 
Everett's  tank,  much  used  in  New  York,  is  of  this  kind  (Fig.  4).   The  tank 


containing  the  fat  is  set  in  a  tank  containing  a  certain  amount  of  water, 
and  underneath  this  outer  tank  is  a  furnace.  The  heat  to  which  the  fat 
is  exposed  is  thus  increased  slowly  up  to  about  the  same  degree  as  in  the 
method  last  mentioned.  This  is  essentially  rendering  by  means  of  a 
steam-jacket. 

In  other  establishments  the  tank  Is  single,  and  the  steam  is  introduced 
directly  into  the  fat  (Fig  5).  By  this  method  the  fat  is  mingled  with  con- 
siderable water,  and  the  residue  is  so  disintegrated  that  it  is  useless  except- 
ing for  manure,  and  it  is  generally  disposed  of  to  the  manufacturers  of 
fertilizers. 

Fat-rendering  establishments  are  very  liable  to  be  public  nuisances, 
on  account  of  the  offensive  odors  arising  from  them.     The»e  odors  aro 
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caused  partly  by  the  storage  of  deooniposiiig  fat  on  the  premises,  but 

mainly  by  the  destructive  distillation  of  portions  of  the  fat,  which  pni- 
duces  certain  ill-smelUng  substances,  such  as  acrolein  and  allylic  alcohol, 
with  sometimes  capric,  caprylic,  and  caproic  acids. 

The  melting  of  tallow  is  more  likely  to  cause  a  nuisance  than  the  melt- 
ing of  lard.      The  latter  article,  to  be  marketable,  must  he  perfectly  un- 
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tainted,  while  tallow  is  not  rendered  useless  by  a  slight  rancidity.  The 
rendering  of  lard  therefore  is  sometimes  carried  on  in  open  vessels,  and 
where  this  is  done  there  is  comparatively  little  odor  perceptible,  until  the 
fat  is  drawn  off  and  the  hot  scraps  are  removed,  when  gases  pass  off 
having  much  the  smell  of  an  ordinary  kitchen  when  articles  of  food  are 
fried. 

Notwithstanding  the  offensiveness  of  fat-melting,  it  is  doubtful  whether 
these  vapors  and  gases  are  actually  injurious  to  health,  excepting  in  an 
indirect  way.  To  most  people  the  odors  are  disgusting,  and  if  exposed 
to  them,  they  must  keep  their  doors  and  windi>ws  closed,  and  deprive 
themselves  of  fresh  air.  In  delicate  persons,  it  is  said,  anorexia,  head- 
aches, nausea,  and  even  vomiting  may  be  caused  by  them.  I  have  yet  to 
see  such  a  case  myself.  A  short  exposure  to  the  atmosphere  of  such  an 
establishment  renders  one  habituated  to  the  smell,  and  the  workmen  are 
generally  in  vigorous  health.  But  although  probably  not  detrimental  to 
health,  these  smells  are  destructive  of  comfort,  and  certainly  constitute  a 
serious  public  nuisance.  I  may  be  pardoned  for  quoting  from  Ballard, 
who  has  made  extensive  investigations  on  this  very  point.  He  says  (p. 
201)  :  "I  have  not  been  able  to  discover  that  any  otlier  injury  to  health 
has  been  attributable  to  the  fat-melting  nuisance  than  that  dependent 
upon  its  disagreeable  impression  on  the  senses.  In  hot  weather  especially 
the  smell  of  molting  fat  is,  from  its  associations,  unpleasant  and  even 
nauseating  to  some  delicate  persons  who,  at  that  season,  are  unpleasantly 
impressed  even  by  the  smell  proceeding  from  their  own  kitchens.  In  the 
Southampton  case  one  person  stated  that  his  workwomen  had  to  give  up 
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their  work  in  the  aummer-time,  in  consequence  of  their  health  being  in- 
jured by  the  closeness  of  the  room,  arising  out  of  the  necessity  of  keeping 
the  windows  shut  to  exclude  the  intolerable  smell.  Others  complained  of 
t>eing  made  sick,  and  one  lady,  not  generally  a  delicate  person,  of  fre- 
cjuently  suffering  from  tliarrha^a  after  about  half  an  hour's  exposure  to 
the  smell."  These  latter  statements,  coming  from  people  who  are  trying 
to  suppress  a  nuisance,  are  naturally  liable  to  be  exaggerated,  and  must 
be  taken  with  allowance. 

The  only  way  to  abate  the  nuisance  caused  by  fat-melting  is  to  con- 
fine the  offensive  gases,  so  as  to  prevent  their  escape  into  the  extenuU 
atmosphere,  and  to  destroy  them  as  fast  as  they  accumulate.  The  gases 
themselves  are  combustible,  but  there  is  usually  more  or  less  water  min- 
gled with  them  in  the  form  of  steam,  which  must  be  condensed  before 
the  gases  o&n  be  burned.  Accordingly,  fat-rendoring  is  now  done,  for 
the  most  part,  in  perfectly  tight  kettles  or  tanks,  and  the  gases  and 
vapors  are  passe<l,  as  fast  as  they  are  evolved,  through  a  condenser, 
where  the  watery  vapor  is  retained,  and  thence  into  the  furnace,  where 
they  are  consumed. 

There  are  many  varieties  of  apparatus  in  use  for  this  purpose,  of  which 
it  will  be  sufficient  to  mention  those  which  have  been  proved  to  be  moat 
effective. 

Tlie  simplest  form  of  condensing  apparatus  is  that  in  which  the  gases 
are  conducted  from  the  kettle  by  a  pipe  to  either  the  top  or  the  bottom 
of  an  upright  iron  or  copper  cylinder,  through  which  there  is  a  constant 
ilow  of  water  in  the  form  of  jets  or  spray  (Fig.  3).  The  water  may  be 
discharged  on  a  perforated  plate,  near  the  top  of  the  cylinder,  whence  it 
falls  to  the  bottom  in  fine  streams,  or  it  may  be  a  little  more  scattered  by 
a  rosette,  or  it  may  leap  down  from  one  to  another  of  a  series  of  shelves 
placed  alternately  on  one  side  and  the  other  of  the  condenser,  from  the 
top  to  the  bottom,  or  the  fonn  of  condenser  called  a  scrubber  may  be  used, 
in  which  the  cylinder  is  loosely  packed  with  a  porous  material,  usually 
coke,  kept  wet  by  a  constant  trickling  of  water  through  it.  (See  Fig.  6.) 
In  all  these  forms  the  condensation  is  much  more  perfectly  accomplished 
if  the  gases  are  introduced  at  the  bottom,  and  have  to  work  their  way 
upward  against  the  current  of  water.  Another  pipe  leads  from  the  end 
of  the  condenser,  opposite  to  that  at  which  the  gases  enter,  to  the  fur- 
nace. Thus  the  furnace-draught  exercises  u  powerful  suction  on  the  con- 
tents of  the  condenser,  and  keeps  up  a  constant  circulation  through  it. 
The  gtLses  are  con8ume<l  in  the  fire,  and  thus  are  not  only  prevented  from 
creating  a  nuisance,  but  also  sen'e  in  a  slight  degree  as  fuel. 

Many  houses  in  \ew  Vork  use  Bond's  Condenser,  which  is  a  little 
more  complex.  In  lliis  the  gases  from  the  boiling  fat  arc  first  passed 
into  a  retort  containing  iron  chips  and  turnings,  built  into  the  back  of  the 
furnace.  (Fig.  4.)  In  this  it  is  claimed  the  gases  are  deodorixed  by  the 
withdrawal  of  some  of  the  oxygen  and  sulphur,  which  oombine  with  the 
iron.  Thence  they  pass  into  a  tank  filled  with  running  water,  and  from 
there  finally  into  the  furnace  fire. 
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H.  VohPs  apparatus,  used  in  Europe,  combines  a  pnrifier  and  scrubber. 
(Fig.  6.)  The  gases  are  first  passed  downward  over  a  series  of  shelves, 
one  under  another,  covered  with  powdered  lime.      From  the  bottom  of 


Fio.  fi.— VobpA  Fut-renderiDg  ippuatoa. 

this  purifier  a  pipe  runs  downward  to  a  point  near  the  bottom  of  a  scrub- 
ber filled  with  coke,  moistened  with  sulphuric  acid.  From  the  top  of  this 
scrubber  another  pipe  conveys  the  gases  to  the  furnace  fire.  At  the  most 
dependent  portions  of  the  purifier  and  scrubber  are  waste-pipes,  which 
convey  the  condensed  Huids  to  the  sewer. 

As  it  is  often  desirable  to  watch  the  fat  while  it  is  subjected  to  heat, 
these  steam  and  gas-tight  tanks  are  provided  with  a  mica  plate  at  some 
point,  through  which  its  changes  can  be  accurately  noted. 

The  above  means  are  sufficient  to  prevent  the  escape  of  any  offensive 
odors,  provided  the  apparatus  is  kept  in  proper  repair  and  not  allowed  to 
leak.  Attempts  have  been  made,  however,  to  abate  the  nuisance  by 
changing  the  method  of  rendering,  so  as  to  prevent  the  evolution  of  offen- 
sive gases  at  all.  This  is  done  by  rendering  the  fat  at  a  temperature  so 
low  as  not  to  decompose  it. 

D'Arcet  has  proposed  to  separate  the  fat  from  its  membranes  by 
means  of  sulphuric  acid.  One  hundred  parts  of  fat,  cboppt^d  fine,  are  put 
in  a  kettle  with  fifty  parts  of  water  and  one  part  of  sulphuric  acid  (con- 
centrated 1.85)  and  heated  to  a  temperature  of  106M10*  C.  {a20°-230* 
Fahr.).  Tho  sulphuric  acid  attacks  the  albuminous  tissues,  allowing  the 
fat  to  melt  out  freely.  There  are  some  vapors  of  sebacic  acid  evolved 
(Tardieu),  but  they  are  not  so  plentiful  or  so  strong  as  by  other  method*. 
The  tallow  produced  is  hard  and  white,  and  from  83  to  85  per  cent  can 
be  obtained  by  this  process,  while  the  ordinary  methods  give  only  80  to 
82  per  cent.  The  scraps,  being  mingled  witli  sulphuric  acid,  can  only  be 
used  for  manure. 

Evrard  at  Douai  mingles  the  fat  as  it  comes  from  the  animal  with  a 
dilute  solution  of  caustic  soda.     The  alkali  dissolves  the  animal   mem- 
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branes,  freeing  the  fat,  and  also  fixes  the  offensive  fatty  acids  by  saponify- 
ing them.  This  nK^thod  produces  a  very  white,  inodorous  tallow,  and 
never  requires  a  heat  of  more  than  100°  C.  (21'-2°  Falir.).  After  the  ren- 
dering is  complete,  the  alkaline  liquid  containing  the  fatty  acids  is  decom- 
posed by  dilute  sulphuric  acid,  and  the  offensive  acids  thus  obtained  sold 
to  manufacturers  of  soap. 

Cook  hiLs  ])n)posed  to  comminute  the  fat  and  render  it  at  a  very  low 
temperature,  viz.:  1*^0°  Fahr,  The  enveloping  membranes  are  crushed 
and  torn,  and  the  temperature  is  barely  high  enough  to  make  the  fat  as- 
sume the  liquid  form  and  separate  from  the  other  tissues.  This  is  neces- 
sarily a  slow  process,  and  requires  so  much  manipulation  that  it  is  not 
likely  to  come  into  general  use. 

Lurd-reji)iinff. — The  lard  which  comes  from  the  first  rendering  of  pork- 
JBCraps,  coiitauis  impurities,  which  make  it  unfit  for  the  general  market 
until  it  has  heen  refined.  The  process  of  refining  consists  in  remelting  it 
and  mingling  it  with  water  by  means  of  revolving  paddles,  and  then  allow- 
ing the  water  containing  the  impurities  to  settle.  The  clean,  white  iard 
is  then  packed  in  tins  for  sale. 

As  the  temperature  used  is  barely  sufficient  to  melt  the  lard,  and 
none  of  it  is  decomposed,  the  odor  from  these  establishments  is  not  offen- 
sive, excepting  to  the  most  delicately  constituted  persons,  and  does  not 
give  rise  to  a  greater  nuisance  than  ordinary  cooking.  Occasionally, 
however,  the  proprietors  of  such  establishments  will  refine  inferior  quali- 
ties of  "grease,"  which  are  offensive  even  in  a  congealed  condition,  and 
when  heated  even  moderately  give  forth  most  disgusting  o<lora.  In  such 
cases,  condensers  are  necessary,  as  described  above  for  fat-rendering. 

Soap'Umkhtij.  —  In  the  manufacture  of  soap,  fats  and  oils  are  mingled 
with  alkalies  and  boiled.  The  mixing  is  done  in  immense  kettles,  some- 
times fifteen  feet  wide  and  thirty  deep,  and  heat  is  applied  either  by  the 
direct  flame,  or  by  a  steam-jacket,  or  the  steam  may  be  infused  into  the 
mass.  The  fats  are  decomposed,  and  the  fatty  acids  which  are  liberated 
unite  with  soda  to  make  what  is  called  hard  soap,  or  with  potash  to  make 
soft-soap.  Excepting  for  the  very  finest  soaps,  the  manufacturers  use 
inferior  qualities  of  fat,  the  *'grease"  of  pork-scraps,  butchers' trimmings, 
and  the  refuse  fats  of  domestic  kitchens.  By  the  time  it  reaches  the 
soap-factory,  these  fatty  substances  are  often  in  a  highly  offensive  condi- 
tion, and  it  is  the  heating  of  such  fat  that  gives  rise  to  the  nuisance 
connected  with  soap-making.  If  the  fat  is  in  the  form  of  scraps  and 
trimmings,  it  has  to  be  rendered,  and  if  it  has  been  previously  rendered 
and  is  brought  to  the  factory  in  barrels  ready  for  use,  it  has  to  be  taken 
out  by  melting.  This  is  generally  done  by  placing  the  barrels  side  by 
side  over  a  trough  otgutter,  with  the  bung-hole  downwards,  and  inserting 
a  jet  of  steam  into  the  bung-hole.  The  fat,  as  it  melts,  runs  along  the 
gutter  into  the  kettle  or  vat  prepared  to  receive  it.  The  heat  to  which 
the  fat  is  subjected  in  any  case,  whether  rendered  or  simply  melted,  is 
sufficient  to  cause  an  abundant  evolution  of  offensive  gases. 

A  certain  amount  of  nuisance  is  also  caused   by  the  collection  and 
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Storage  of  offenBive  fatty  substances  even  in  a  coUl  condition.  This  is  to 
be  avoided  by  having  such  matters  collected  in  perfect!}*  tight  receptacles, 
and  not  opening  them  until  their  contents  arc  required.  The  nuisance  of 
the  fat-rendering  is  to  be  abated  by  the  use  of  condensers  and  the  burning 
of  the  gases,  but  where  the  materials  rendered  are  extremely  offensive, 
unusual  care  is  required  to  guard  against  leaks  in  the  apparatus.  The 
nuisance  caused  by  melting  "grease"  out  of  the  barrels  is  more  difficult 
to  control.  In  B.  T.  Babbit's  immense  factory  in  New  York,  this  opera- 
lion  is  pcrfonned  ttn  the  upper  iloor  of  a  bix-story  builtling,  and  the 
mingled  steam  and  gases  escape  into  the  external  atmosphere  through 
the  open  windows.  Although  this  factory  is  located  in  a  populous  neigh- 
borhood, the  gases  become  so  quickly  difTused,  that  1  not  only  have  never 
perceived  them  myself,  but  have  never  received  any  comniunictttion  re- 
garding them  from  any  citizen.  If  it  should  become  necessary  to  abate 
the  nuisance  produced  by  this  operation,  it  might  be  done  by  keeping  the 
room'  tightly  closed,  with  the  exception  of  a  ventilating-fluo  for  the  en- 
trance of  fresh  air,  and  having  the  vapors  and  gases  drawn  from  the  room 
bv  a  powerful  blower  and  sent  through  a  condenser  and  into  the  furnace 
fi're. 

Giycerine-refining. — By  the  decomposition  of  tlie  fats  in  soap-making 
large  quantities  of  glycerine  are  formed,  which^  however,  is  very  impure, 
being  contaminated  with  saline  and  pmpyrcumatic  substances,  and  having 
a  very  disagreeable  odor.  The  resiiluary  liquors  are  evaporatetl  and 
treated  with  alcohol,  which  dissolves  out  the  glycerine.  The  alcohol  is 
then  evaporated,  and  the  glycerine  remaining  behind  is  diluted  with 
water  and  theri  boiled  with  animal  charcoal.  This  latter  process  has  to  bo 
repeated  several  times,  until  the  glycerine  is  free  from  smell. 

If  special  means  are  not  adopted  to  prevent  the  escape  of  ofTensive 
odors  during  these  operations,  the  establishment  is  a  very  great  nuisance. 
Attempts  which  have  been  made  in  New  York,  by  means  of  tightly-cov- 
ered ki'tlles  and  condensers,  to  abate  the  nuisance,  have  not  been  very 
successful,  and  it  seems  best  to  remove  such  a  business  to  a  sufHcient  dis- 
tance from  dwellings  to  prevent  the  odors  from  being  perceived. 

GiU-chnnifty. — The  small  intestines  of  slaughtered  animals  are  used 
lor  sausage-casings  and  for  making  catgut.  For  these  purposes  only  the 
peritoneal  layer  is  required,  and  the  separation  of  this  layer  from  the 
others  forms  a  business  by  itself.  The  guts  are  laid  in  a  tank  of  water 
for  six  or  eight  days,  until  the  c-onnective  tissue  is  very  much  weakened 
by  putrefaction.  They  are  then  removed  and  laid  upon  a  table,  when 
workmen,  by  means  of  blunt  knives  or  wooden  instruments,  press  the 
muoous  and  muscular  coats  along  from  one  end  to  the  other.  The  peri- 
toneal coat  is  then  thoroughly  washed  and  cleaned  and  handed  over  to  the 
MLUsage-  and  catgut-makers. 

This  business  is  one  of  the  most  offensive  possible,  for  the  sir  of  the 
room  is  Hlled  not  only  with  the  gaseous  products  of  putrefaction,  but  with 
fiecat  odors  from  the  imperfectly  washed  intestines.  The  business  neces- 
sitates a  copious  use  of  watery  and   the  floor  and  sides  of  the 


room  are 


430 


PUBLIC    NtnSAKOEa. 


always  wet  and  sloppy,  while  the  abundant  moisture  favors  the  further 
putrefaction  of  animal  matters  that  may  through  (.'urelessness  be  left  on 
the  premises. 

Nutwith8tanr^in|i^tho  extremely  offensive  charaoter  of  this  business,  it  is 
the  general  belief  of  writers  on  the  subject  that  the  odors  from  thcs** 
pUces  are  not  detrimental  to  health,  Parent-Duchatelet,  quoted  by  Tar- 
dieu,  says  that  the  emanations  from  ^t-oleaninp;  establishments  can  be 
respired  with  as  mneh  impunity  as  the  sweetest  odors,  and  that  neither 
the  workmen  who  live  in  the  offensive  atmosphere  nor  persons  who  are 
temporarily  exposed  to  it  experience  the  slightest  nnwholcsome  influence. 
Moreover,  the  smells  from  such  establishments  rarely  diffuse  themselves 
to  any  great  extent,  and  they  can  seldom  be  perceived  beyond  the  doors 
of  the  shop. 

Nevertheless,  under  certain  conditions,  the  odors  may  affect  the  public^ 
particularly  in  summer,  when  evory  door  and  window  is  wide  open.  The 
business  should  therefore  be  carried  on  in  such  a  way  as  to  reduce  any 
possible  nuisance  to  its  minimum.  To  this  end  the  water  of  the  tank  in 
which  the  intestines  are  macerated  may  be  disinfected,  as  is  sometimes 
done  in  France,  by  a  weak  solution  of  chloralum  or  chlorinated  soda. 
This  is  said  to  abate  the  nuisance  entirely,  and  not  to  injure  the  tissues  in 
any  degree.  The  time  of  maceration  may  be  shortened  by  warming  the 
water  to  80^  or  ftC*  Fahr.  The  place  should  he  kept  as  clean  as  possible, 
and  to  aid  in  this,  the  tables  should  be  stone  slabs  and  the  floor  of  asphalt. 
All  scrapsshould  be  immediately  removed,  and  the  floor  and  walls  washed 
after  the  day's  work  is  over.  AU  liquids  should  be  run  off  into  the  sewer 
by  a  drain  in  some  part  of  the  floor. 

Bane-boiling. — Bones  are  boiled  for  the  purpose  of  extracting  the  fat 
and  the  nitrogenous  matters,  which,  by  the  action  of  hot  water,  form  gela- 
tine or  size.  They  are  boiled  in  large  kettles,  either  by  the  direct  appli- 
cation of  fire,  or  by  a  steam-jacket,  or  more  commonly  by  the  direct  intro- 
duction of  steam  into  the  mass  of  bones.  The  long  bones  are  sawn  in  two 
lengthwise,  so  as  to  expose  the  marrow,  and  after  prolonged  boiling  the 
size  and  fat  separate,  and  can  be  drawn  off  to  cool.  The  fat  is  then  sent 
to  the  soap-makers,  while  the  size  is  used  by  the  manufacturers  of  felt 
and  various  prints.  Those  of  the  long  bones  that  are  suitable  for  the  pur- 
]>ose  are  used  in  the  manufacture  of  buttons  and  knife-handles,  and  the 
remainder  are  sent  to  the  fertilizer  factories. 

If  the  bones  are  perfectly  fresh,  the  odor  given  out  while  they  are 
boiling  is  not  unpleasant.  It  is  merely  the  smell  of  boiling  broth  or 
soup.  But  if,  as  often  happens,  they  are  tainted,  and  the  fata  in  them 
have  become  rancid,  the  odor  is  insupportable.  If  bones  are  allowed  to 
accumulate  in  large  quantity  before  boiling,  they  soon  become  offensive. 

The  storage  of  Imnes  baa  already  been  spoken  of.  Wherever  offensive 
bones  are  boiled,  so  that  the  establishment  is  likely  to  be  a  public 
nuisance,  the  kettles  should  be  provided  with  tight  covers  and  condensing 
apparatus,  as  recommended  for  fat-rendering. 

IHpC' and  offal-boUing. — Tripe,  the  first  stomach  of  the  ruminating 
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Animab,  has  to  be  thoroughly  cleaned  before  it  is  fit  for  the  market.  Thi.s 
is  done  by  washing  and  scraping,  and,  if  perfeca  cleanliness  is  observed, 
and  all  scrapings  are  removed  daily,  such  places  do  not  create  a  nuisance. 
Neither  docs  the  boiling  of  iripo  for  food. 

Offal  of  various  kinds  is  sometimes  boiled  for  dogs  and  rats  np  swine. 
If  it  is  fresh,  no  nuisance  is  created;  but  if  it  is  tainted,  the  odors  from  it 
may  be  very  offensive.  In  such  cases,  tight  vessels  with  condensers  must 
be  used,  and  the  bad  smells  which  escape  from  the  hot  boiled  meat,  after 
it  has  been  taken  from  the  kettles  or  tanks,  may  l>e  obviated  by  putting  it 
immediately  in  cold  running  water  (Ballard). 

Blood-boiling, — The  bloo<l  of  slaughtered  animals  is  boiled  for  the 
purpose  of  coagulating  its  albumen  and  bringing  it  into  a  fit  condition  to 
be  used  in  the  manufacture  of  fertilizers.  For  this  purpose  the  blood  is 
put  in  large  tanks  and  steam  discharged  into  it  through  movable  pip*5S, 
which  can  be  directed  toward  different  parts  of  the  mass  as  desired. 
After  coagulation,  the  blood  is  put  into  the  "driers,"  huge  iron  cylinders, 
which  revolve  inside  a  steam-jacket,  and  inside  of  which  again  are  revolv- 
ing arms,  which  continually  stir  the  mass  to  keep  it  from  burning.  By 
these  means  the  blood  is  converted  into  a  fine  brownish-red  powder,  with 
hardly  any  smell,  and  this  is  sent  to  the  fertilizer  manufacturer. 

When  blood  is  perfectly  fresh,  the  odor  evolved  during  those  processes 
is  not  disagreeable,  and  would  hardly  be  considered  a  nuisance.  But  blood 
is  a  very  perishable  article,  and  soon  becomes  putrescent,  especially  in  hot 
weather.  The  smell  is  then  exceedingly  ofTensive.  Special  apparatus  is 
therefore  needed  to  overcome  this  source  of  nuisance.  On  board  the  '*  Al- 
gonquin/' in  Now  York,  the  difficulties  have  been  successfully  mot.  (P'ig.  7.) 
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Fio.  7. — Blood-boiling  appanitaa  ("  Algonquin  '*}^ 

Over  the  boiling  tanks  or  vats  are  large  wooden  hoods,  which  completely 
cover  them,  and  the  lower  edges  of  which  overlap  the  upper  edges  of  the 
tanks,  while  under  them  and  between  them  and  the  tanks  is  abundant 
space  for  a  man  to  stand  upright  From  the  tops  of  these  hoods  run 
flues  which  unite  in  a  single  one,  at  tho  further  end  of  which  is  a  power- 
ful fan  or  blower,  which  draws  all  offensive  gases  from  the  tanks  so  per- 
fectly that  they  cannot  be  perceived  in  the  slightest  degree  just  out- 
side the  hood.     From  the  blower  the  gases  and  vapors  are  passed  into  the 
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base  of  a  spray  condenser,  from  the  top  of  which  they  go  to  a  horizontal 
condenser,  filled  with  running  water.  This  also  receives  the  gases  and 
steam  from  the  "  driers."  From  this  last  condenser  all  the  unconden&ed 
g'ases  are  drawn  downward  into  the  furnace  fire,  where  they  are  so 
thoroughly  consumed  that  at  the  top  of  the  chimoey  not  the  slightest 
otlur  can  be  perceived,  other  than  that  of  smoke  or  coal  gas. 

The  blood  should  bo  kept  in  tight  vessels  until  used,  and  ilie  floors 
and  walls  must  be  kept  clear  of  dried  blood,  or  they  will  become  offensive. 

Pork-pitrkin*f. — In  establishments  for  pork-packing  the  pigs  are  pur- 
chased who]e»  and  cut  up  on  the  premises.  Some  portions  of  the  animal 
are  then  cured  and  smoked,  while  others  are  packed  in  brine,  the  trim- 
mings being  "tried  out,"  or  "rendered"  for  lard.  There  are  only  two 
points  in  the  conduct  of  this  business  that  are  ever  likely  to  cause  a 
public  riuisanoe.  The  lirst  is  the  escape  of  smoke  from  the  smoking-room. 
Bacon  is  cured  by  the  smoke  of  hard-wood — oak  or  hickory  being  most 
frequently  used.  If  the  room  is  not  perfectly  tight,  the  escaping  smoke 
will  enter  other  premises,  and  to  some  people  it  is  very  disagreeable, 
because  there  goes  with  it  a  certain  amount  of  odor  from  the  heated 
bacon. 

The  second  source  of  nuisance  is  the  waste  brine,  which  ia  often 
poured  into  the  street  gutter,  and  as  it  contains  an  appreciable  amount 
of  blood  and  other  albuminous  matters,  it  soon  becomes  putrescent  and 
offensive. 

To  prevent  these  nuisances,  it  is  only  necessary  to  have  the  smoking- 
room  perfectly  tight,  and  so  arranged  that  at  no  time  can  any  smoke 
escape  from  it  excepting  through  a  due,  which  discharges  it  above  the 
tops  of  the  neighboring  buildings,  and  to  have  the  floor  of  the  room 
where  the  brine  is  changed  graded  toward  a  drain,  which  shall  carry  all 
refuse  liquids  into  the  sewer. 

Tanning  and  leather-dressing. — The  skins  of  slauglitered  animals  are 
cleaned  to  some  extent  immediately  after  killing,  liullocks*  hides  are 
washed  to  free  them  from  blood,  and  then  salted  down  in  layers,  or  dried, 
as  in  South  America  and  Texas,  for  export.  Sheepskins  are  taken  by 
the  fell-monger,  and  soaked  in  vats  containing  milk  of  lime,  whicli  loosens 
the  wool,  After  the  wool  is  removed,  the  skins  are  put  back  in  the  lime- 
bath  until  ready  for  dressing.  Tanning  is  properly  the  making  of  leather 
out  of  bullocks^  hides,  while  the  finer  skins,  as  those  of  sheep,  calves, 
and  goats,  go  to  the  leather-dresser. 

To  prepare  skins  for  the  final  operation  of  tanning,  they  are  thoroughly 
cleaned,  deprived  of  the  hair,  and  soaked  in  ditTercnt  fluids,  to  render 
them  soft  and  supple.  After  Hming,  all  adherent  flesh  and  hair  are  re- 
moved, the  skins  are  trimmed  at  the  comers  and  edges,  and  then  placed 
in  a  vat  containing  dog'^s  or  pigeon^s  dung,  to  undergo  the  process  called 
*''puenng."  They  are  kept  in  this  bath  from  ten  minutes  to  two  or  three 
hours,  until  they  become  supple,  when  they  are  removed,  and  then  un- 
dergo the  regular  processes  of  tanning. 

The  chief  sources  of  offence  in  this  business  arc  the  storage  of  offen- 
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«ive  matters  on  tho  premises,  sucli  as  hitles  llmt  h.ivo  boon  imperfectly 
Cured  or  cleaned,  so  that  the  blood  and  Hesh  still  adhering  to  them  is 
'putrescent,  the  retention  of  fleshin/rs  that  have  been  already  removed,  the 
ammoniacal  odor  that  comes  from  the  limed  hides  when  they  are  taken 
from  the  vats  and  drained,  and  the  intolerable  smell  |>^ivon  oCf  by  tho 
"puering"  vats. 

The  first  source  of  nuisance  may  bo  obviated  to  a  f^eat  extent  hy  per- 
fect cleanliness  a»id  the  prompt  removal  of  scraps  and  lleshing's.  If  ihi5 
latter  are  allowed  to  accumulate  on  the  premises,  they  should  be  disirt- 
fected.  The  other  nuisances  cannot  bo  supprcascd.  It  would  seem  as 
if  some  less  offensive  material  mis^ht  boused  than  the  so-called  "  puer," 
but  those  who  are  onpr.ifrf'd  in  the  business  sny  that  nothing  else  answers 
the  purpose  (Ballard).  It  would  seem,  then,  that  tannfries  should  be  re- 
moved to  a  distance  from  dwelling-houses,  or  at  least  that  tlio  **puering" 
vats  should  be  put  on  tho  faithor  side  of  the  yard. 

(TilttC'inaking. — The  clip])iti^s  of  hides,  the  ears,  hoofs,  and  usoless 
skins  are  utilized  in  the  tnannfacturc  of  glne.  The  n)atters  are  first  soaked 
in  milk  of  lime,  to  clean  them  of  hlood  and  Hesh,  and  remove  the  oil,  ami 
then  boiled  in  water  over  a  fire.  The  mass  is  boiletl  until  the  liquid  pro- 
duced will  g'platinize  on  coolin|;^,  whei»  it  is  drawn  o(T  into  aiiulhcr  kettle, 
where  it  is  sometiiui/s  allowed  to  crtol,  and  ut  other  times  i.s  kept  warm 
without  stirring",  in  order  to  allow  ir.puri'.ios  to  sink  to  tho  bottom.  The 
clear  liquid  is  then  again  drawn  off  and  allowed  to  cool.  Tho  resulting 
jelly,  cut  into  slices  and  strips,  and  ilried,  forms  the  glue  of  commerce. 

The  offensive  part  of  this  process  is  the  boiling  of  tlin  .inimril  tissties, 
which  are  often  in  a  very  offensive  condition.  Thr  oflor  given  off  by 
such  works  is  sometimes  intolerable,  and  yet  it  is  the  genera!  belief  of 
sanitary  writers,  that,  like  othor  offensive  animal  substances,  the  gases  are 
not  deleterious  ones.  The  only  njiinirtn  to  the  mntrnry  that  I  have  met 
with  is  that  of  Dr.  Goldic,  Medical  Otficcr  of  Health  for  Leeds,  England, 
quoted  by  Ballard  (op,  cit.,  p.  18;3).  Ho  says  that  during  the  six  years 
ending  December,  1875,  in  an  estimated  population  of  1,1*30  persons,  not 
excoptif»nally  poor  or  overcrtjwduil,  exposed  to  effluvia  from  tho  Ilunslet 
Glue- Works,  *'the  mean  aiinuid  mortality  from  all  causes  amounted  to 
35.0  per  1,0U0,  while  that  from  the  live  zymotic  diseases,  small-pox^ scarla- 
tina, measles,  fever,  and  diarrliLca,  amounted  to  9.12  per  1,000.  Taking 
the  whole  Hunslot  ward  in  which  this  little  colony  is  situated,  the  arn»ual 
death-rate  from  all  causes  durinjr  the  same  six  years  varied  froii\  '^7.0  to 
2D.t»,  the  mean  being  27.9;  and  the  death-rate  from  the  five  zymotic 
diseases  mentionetl  varied  from  4.f>  to  CO,  the  mean  being  5.4.  Dr. 
Goldie  tells  mc,  from  his  knowledge  of  the  district,  that  ho  is  not  aware 
of  any  conditions  of  locality  or  character  of  population  that  couhl  possi- 
bly account  for  the  great  mortality  about  the  glue-works,  other  than  the 
presence  of  the  offensive  works  themselves."  As  this  testimony  is  so  at 
variance  with  the  opinions  of  others,  it  is  difficult  not  to  believe  that  there 
are  some  as  yet  undiscovered  reasons  for  this  {Jiffi^renee  of  nearly  lOO  per 

cent,   in  the  mortality   from  zymotic   diseases,  especially  as    small-pox, 
Vul-  11.— 26 
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scarlatina,  niid  moAslca  Arc  nnt  supposcfl  to  bo  Hiio  to  any  other  than  a 
Bpocific  poison.  The  very  fact  that  a  certain  number  of  pt^ople  dwell  near 
olTensivfi  glue-works  wouUl  seem  to  imply  that  thry  were  very  poor  and 
not  able  to  live  i:»  bettiT  quarters,  and  poverty  always  means  bad  fooil, 
bad  air,  and  bad  habits  of  lifo. 

The  offensive  vapors  from  boiling  glue  arc  to  be  condense<l  and  burned 
upon  the  same  principles  as  those  from  melting  fat,  and  the  accumulation 
of  olTensive  mulerial  on  the  premises  sliould  be  avuide<I  as  far  as  possible. 

i>hdl'h*irfn)itj. — The  shells  of  shell-fish  are  burned  in  large  quantities 
for  the  sake  of  the  lime.  As  they  contain  some  animal  matter,  and  there 
arc  often  jxirtioiis  of  the  shell-fish  still  adhering. to  them,  the  process 
gives  rise  to  disagreeable  odors. 

The  only  remedies  would  seem  to  be  the  removal  of  such  ostahlish- 
ments  from  the  vicinity  of  dwelling-houses,  or  the  erection  of  a  tail 
chimney  connected  with  the  kiln,  so  that  the  unpleasant  gases  miglit  be 
diffuse<l  in  the  upper  Atmospher». 


I 
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Reeapitnhttlon. 

Tlie  chief  sources  of  nuisance,  therefore,  in  the  manufacture  of  ainm 
substances  are: 

1.  Storage  of  offensive  material. 
S,   Uncleanlinoss. 

3.   Kvoiiition  of  offensive  gases  as  a  result  of  the  application  of  heat 
animal  substances. 

And  the  remedies  suggested  are: 

1.  Storage  in  tight  vessels, 

2.  Frequent  washing,  good  drainage,  prompt  removal  of  refuse. 

3.  Passage  of  the  offensive  vapors  and  gases  through  condensers, 
thence  into  the  furnace  llames. 
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b.  Manufacture  of  Vegetable  Substances. 

Hretcing. — Beer  is  almost  invariably  made  from  barley.     The  grains^ 
which  are  carefully  selected,  are  put  in  large  vats  or  tubs,  made  preftTabl/ 
of  stone  or  cast-iron,  and  covered  witii  three  or  four  times  their  volumoj 
of  water,  at  about  00°  Fahr.     After  they  have  been  soaked  sulTioiently,] 
the  water  is  drawn  off,  and  tho  grain  is  spread  over  the  floor  of  the  germi* 
nating-room  in   heaps.     During  germination  the  gluten  of  the  grain  Is 
changed  into  diastase,  which   is  afterwards  the  moans  of  cotiverling  the 
starch  into  sugar  ami  dextrin.     When  this  process  has  reached  a  certain 
point,  the  grain  is  removed  to  the  drying-room,  where  it  remains  for  ft 
short  time,  and  is  then  ready  for  roasting.     This  latter  process  is  carriedJ 
out  in  kilns,  and  has  for  its  object  the  production  of  certain  empyreumatic 
substances,  which  affect  the  color  and  taste  of  the  beer.     The  roastc<i| 
malt  is  then  grounrl  in  mills,  which  do  not  pulverize,  but  only  crush  it. 

The  malt  thus  formed  is  now  mixed  with  wann  water  in  the  mash-tubs, 
where  it  is  stirred  by  revolving  arms,  so  as  to  bring  the  water  into  intimate 
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contact  with  all  of  tho  grain.  The  water  enahles  the  diastase  to  act  upon 
the  starch,  ami  also  dissolves  the  sugar  as  fast  as  it  is  formed.  The  liquitl 
(called  wort)  is  run  off  at  intervals,  and  a  fresh  quantity  supplied.  As  it 
conios  from  tho  vats,  it  contains  about  five  per  cent,  of  sugar  and  six  per 
cent,  of  dextrin,  with  nitrogenous  and  other  constituents.  The  wort  is 
then  boiled,  hops  are  added,  the  solution  cooled  and  formonted. 

Tiie  olTensive  fwlors  which  sometimes  come  from  breweries  are  caused 
by  the  retention  of  matters  on  the  premises  which  undergo  the  acetous 
fermentation.  If  the  drainage  of  the  soaUintr  vats  is  not  good,  the  water 
in  which  the  grain  is  first  steeped  may  not  he  carried  off,  and  may  become 
offensive.  If  the  crushed  mult,  after  the  wort  has  becTi  drawn  from  it,  is 
stored  on  the  premises,  it  very  quickly  becomes  sour  and  offensive.  If 
tht>  floors  and  walls  of  the  different  rooms  are  not  kept  perfectly  clean,  the 
substances  adhering  to  them  may  decompose  and  taint  the  malt  as  well  as 
the  atmosphere. 

To  prevent  any  of  these  nuisances,  the  floors  and  walls  of  the  rooms 
where  moist  matters  are  handled  should  be  water-light  and  entirely  free 
from  crevices  and  holes.  They  may  with  advantage  bi*  mii<lc  uf  asphalt  t.r 
concrete.  They  should  bo  well  drained,  and  all  wasti^  liquids  simuld  he 
immediately  run  off  into  the  sewer.  The  place  slioiild  he  kept  scrupu- 
lously clean,  and  the  mash,  after  its  virtues  have  been  extracteil,  should 
not  be  kept  on  the  promises,  unless  it  is  stored  in  ^ight  vessels.  It  is 
better  to  remove  it  while  it  is  fresh  and  sweet. 

Gas-maA'inf/. — Illnminating  gas  is  produced  by  the  destructive  distil- 
lation of  bituminous  coal.  The  coal  is  put  into  largo  retorts,  which  are 
maintained  as  nearly  as  possible  at  a  cherry-red  heat.  The  gases  which 
pass  off  form  a  very  coirqalcx  body,  containing  many  impurities  iK-sides  the 
compounds  which  give  it  its  illaniinatiiig  power.  Tlieso  inqmrilies  are 
chielly  sul])hurettcd  iiydrogcn,  aninioTHO  fiydrosulphJde,  ammouio  car- 
bonate, carbonic  anhydride,  carbonic  disulphide,  and  aqueous  vapor. 
There  are  also  various  condensable  hydrocarbons,  which  would  soon  clog 
the  service-pipes,  atvd  whirh  therefore  have  to  he  separated  during  tlm 
process  of  manufacture.  It  is  necessary  to  have  the  siili)hur  compounds 
and  the  ammonia  also  removal,  because  during  the  combustion  of  the  gas 
the  former  bodies  would  form  sulphurous  anhydriile,  which^  absorbing 
water  ar^d  oxygen  from  the  air,  would  f<jrm  sulphuric  acid,  and  thus  bo 
deleterious  to  health  and  injurious  to  almost  everything  exposed  to  its  in- 
fluence, while  the  ammonia,  by  combustion,  is  liable  to  form  nitrous  com- 
pounds, which  may  be  fully  as  noxious  as  the  former. 

Thechicf  a]>paratusof  agasniarmfaetory,  therefore,  is  that  forcleansing 
the  gas  by  separating  these  inq)urities.  As  the  gas  leaves  tin'  n»tort  it  is 
conveyed  by  pipes  to  the  hydraulic  inairij  a  cast-iron  trough  half  liUed  with 
water,  into  which  the  pipe  dips  downward.  The  gas  bubbles  through,  but  a 
part  of  the  tarrv  matters  and  of  the  ummonincat  liquor  is  condensed,  and 
runs  off  bv  special  means  provided  for  the  purpose  into  the  tar-well.  FVom 
the  hydraulic  main  ih"  gas  goes  to  the  condenser,  a  series  of  iron  tubes  con- 
taining pipes  with  running  cold  water.      Here   the  gas  is  cooled  and  do- 
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posits  other  condensable  tars  and  water.  From  the  condenser  it  is  drawn 
by  an  "  exhauster,"  which  drives  it  through  the  scrubber.  This  consists 
of  one  or  more  cast-iron  cylinders  divided  into  two  purls  by  a  partition  run- 
ning from  the  top  nearly  to  the  bottom.  These  cylinders  are  filled  with 
ooke,  which  is  generally  moistened  with  ammoniacal  liquor.  The  g-as 
enters  at  the  top  of  one  division  of  the  scrubber,  passes  down  through  the 
ooke  to  the  bottom,  then  up  through  the  other  division,  and  so  out.  Here 
a  considerable  part  of  the  anunoniacal  compounds  are  left,  and  nearly  all 
the  remaining  tar.  The  ammoniacal  lifjuor  from  these  scrubbers,  contain- 
ing ammonia  in  combination  with  carbonic  acid  and  sulphuretted  hydro- 
gen, together  with  sulphuric,  sulphurous,  cyanic,  sulphocyanic  and  hypo- 
sulphurous  acids,  with  a  little  free  ammonia,  is  used  in  the  manufacture  of 
ammoniaual  salts. 

The  remaining  impurities  are  carbonic  dioxide  (carbonic  acid)  and  sul- 
phuretted hydrogen.  To  remove  these,  the  gas  is  passed  through  puri- 
fiers. These  consist  of  a  series  of  shelves  in  a  closed  chamber,  covered 
with  quicklime  or  hydrated  ferric  oxide,  so  arranged  that  the  gas  passes 
downward  over  one  series  of  shelves  and  then  upward  over  the  other. 
The  lime  is  thus  partially  converted  into  calcium  sulphide,  and  the  iron 
into  the  sesquisulphide,  and  the  contents  of  the  purifiers  must  be  occa- 
sionally exposed  to  the  air  for  reoxidation.  When  the  lime  is  thus 
oxidized,  it  gives  off  ammonium  sulphide  and  sulphuretted  hydrogen, 
whilf^  from  the  iron  free  sulphur  is  precipitated.  The  lime  can  in  this 
way  bo  used  again  and  again,  while  the  iron,  after  sufficient  free  sulphur 
has  accumulated  to  impair  its  efficiency  (about  40  per  cent.),  is  utilized  in 
the  manufacture  of  sulphuno  acid  or  other  chemicals.  After  leaving  the 
purifiers,  the  gas  is  ready  for  consumption,  and  is  stored  in  the  gasouieters. 

The  offensivenoss  of  gas-works  is  due  partly  to  the  escape  oi  gas 
through  leaky  joints  and  from  the  water-seals  of  the  gasometers,  and 
partly  to  the  exposure  of  the  lime  from  the  purifiers,  when  the  ammonium 
sulphide  and  sulphuretted  hydrogen  given  off  render  the  vicinity  of  the 
works  very  offensive. 

Kven  with  the  best  workmanship  and  the  closest  attention,  it  seems 
impossible  to  prevent  occasional  leaks  in  the  apparatus  used.  There  are 
so  many  feet  of  pipe  and  so  many  joints,  both  in  the  pipe  and  in  the  dif- 
ferent chambers,  and  the  pressure  of  the  gas  is  so  great,  that  ihjj  odor  of 
esoa|»ing  gas  is  often  the  first  indication  of  an  imperfL-et  joint.  Of 
course,  the  remedy  for  leaky  joints  is  proper  luting.  The  parts  are  com- 
monly fastened  together  by  screws  and  nuts,  by  cement,  or  by  lead. 

The  chief  reason  for  clinging  to  the  lime  method  of  purifying  gas  is 
that  it  not  only  removes  the  sulphuretted  hydrogen  but  the  carbonio 
anhydride,  which  impairs  the  illuininatli)g  quality  of  the  gas.  Attempts 
have  been  made  to  cleanse  the  lime  of  the  impurities  absorbed  by  it  by 
blowing  pure  air  over  it  in  closed  chambers,  but  they  havo  not  been  very 
successful,  and  it  seems  that  the  lime-purifiers  should  be  given  up,  Thr» 
iron  purifiers  cause  no  nuisance,  and  should  be  adopted,  in  one  or  another 
of  their  numerous  modifications,  in  all  gas-works.     With  the  best  of  care, 


however,  the  nuisance  of  g^s-works  cannot  be  entirely  abated,  accordingly 
such  works  should  not  be  ullowod  in  the  immediiite  vicinity  of  dwellings. 
(n  Eng-land,  iiccordirig  to  the  Gas-works  Clauses  Acts  of  1S47  and  1871, 
factories  are  not  allowed  to  make  gas  or  work  over  reaidue-s  without 
written  permission  of  owners,  lessees,  or  temporary  tenants  of  all  inhabited 
houses  within  UOO  yards  of  the  works. 

DistUliiifj. — Establishments  for  the  distillation  and  rectification  of 
spirits  are  all  ctniducted  upon  the  same  principle,  though  with  variously 
modified  apparatus.  Tfie  liquid*  containing  alcohol  are  subjected  to  the 
action  of  heat,  and  the  ah-oholic  vapor  is  condensed  by  being  carried  in  a 
spiral-pipe,  called  a  **wi»rin,"  ihrnugh  a  vat  of  cold  water.  The  nuisance 
caused  by  these  establishments*  is  due  partly  to  the  refuse  water  which 
tni.s  f)een  used  to  wash  the  apparatus,  and  partly  to  the  residues  of  the 
distillation. 

The  refuse  liquids  of  distilleries  are  run  into  sewers  or  discharged  by 
drains  into  the  nearest  water-course.  The  pollution  of  water  caused 
thereby  will  be  treated  of  elsewhere.  When  the  more  solid  residues  of 
the  process  are  burned  or  carbonized  on  the  premises,  very  offensive  odors 
escape  from  the  furnace.  The  gases  evolved  can  be  partially  destroyed 
by  passing  them  through  a  second  furnace,  behind  the  carbonizing  space, 
but  their  destruction  is  not  completed  in  this  way,  and  a  tall  chifuney  is 
necessary,  so  that  they  may  be  sufficiently  diluted  before  reaching  the 
ground  to  be  unnoticed. 

Sttgar-refininff, — Sugar,  as  it  comes  from  the  first  maker,  is  not  yet 
fit  for  the  market.  It  contains  various  impurities,  as  sand,  eartfi,  bits  of 
crushed  cano,  coloring  matters,  albumen,  various  salts,  as  potassium  cido- 
ride  and  nitrate,  sodium  chloride,  calcium  carboriate,  phosphate  and  malate, 
and  magnesium  phosphate,  besides  vegetable  acids  (malic,  pectic,  acetic 
and  lactic),  in  sugars  which  have  come  from  the  tropics  and  undergone 
slight  femieutation  (Paytui).  To  remove  these  substances,  tlie  sugar  iti 
subjected  to  vari<ius  mt^thods  of  treatment,  ami  among  others  that  of 
filtration  through  animal  charcoal.  The  charcoal  after  a  tune  becomes  so 
loaded  with  impurities  that  it  no  longer  purifies  the  fluids  that  pass 
through  it.  It  does  not  thereby  become  useless,  but,  if  hoatntl  to  a  red 
heat,  recovers  its  valuable  properties.  This  process,  called  "revivifica- 
tion," IS  attended  with  the  evolution  of  very  offensive  gases  (according  to 
Dr.  R.  T).  Thompson,  carbonic  anhydride,  carbonic  dioxide,  various  hydro- 
carbons, ammonium  sulphide,  ammoninin  acetate  and  carbonate),  and  con- 
atitules  the  principal  nuisance  oojineetod  with  sugar-refining. 

In  this  process,  as  in  the  one  last  mentioned,  the  gases  may  be  par- 
tially consumed  by  a  second  fire,  hut  a  tall  chinniey  is  necessary  to  abate 
the  nuisance  to  any  sunTicient  extent. 

Vhief/ar-umkinff. — The  manufacture  of  vinegar  and  of  pickles  fills  the 
air  with  the  odor  of  acetic  acid,  which  to  many  ]>eople  is  exceedingly  un- 
pleasant. It  is  better  that  such  establishments  sliould  be  removed  from 
the  immediate  vicinity  of  dwellings,  but  if  near  dwellings,  something  may 
be  effected  towards  abating  the  nuisance  by  thorough  cleanliness.     The 
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Ooors  should  be  of  impermcablo  material.  In  one  case  the  nuisance 
cau&vd  by  u  pirkle  fiiclory  in  iininediutu  j^roxiinity  to  a  ihvtUliii;^  was  ap- 
preciably diminished  by  the  construction  of  a  shaft  for  ventilation,  ex- 
t.^hding  from  the  coiling-  of  the  room  in  which  the  principal  work  was 
done  to  a  point  a  foot  or  tw<^  above  the  roof  of  the  adjoining^  house. 

V'lr/it'a/i-iiittk'iiif/. — Varnishes  are  made  by  dissolving'  certain  renins, 
us  copal,  mastic,  and  sandaracli  in  turpuntiiie,  wood-naphtha,  alcohol,  or 
llnaepd  oil,  with  the  aid  of  gentle  heat.  Cumphor  is  used  in  the  manu- 
facture of  certain  kinds  of  vurnish,  and  uf  latu  also  a  tmmbcr  of  other 
carbon  compouruis. 

The  iieatin^of  these  resins,  oils  and  spirits  ^ives  rise  to  peculiar  odors, 
of  a  somewhat  sickening  character.  As  will  be  nntice<l,  all  of  the  sub- 
stances usod  are  very  inHannnablo,  and  are  brought  in  close  proximity  to 
lire.  The  Ijusinets.'s,  therefore,  is  not  only  an  ofTensive  one,  but  exceed- 
ingly dangerous. 

Such  establishni:^nts  should,  therefore,  bu  removed  several  hundred 
feet  from  the  neighborhood  of  flwcllings. 

e.  MaHitfaetHre  of  Mixtd  SubsUutt^es. 

Cooking. — Many  of  the  substances  wse<i  for  Imman  food  givo  off 
vory  disagrt^eablo  cxlors  while  cooking.  Indeed,  to  many  the  smell  of  a 
kitthrn,  during  the  pn-puration  of.  any  article  of  fiKul  whatever,  is  in- 
tensely un|ilfasant,  whiK-  the  bad  smell  of  certain  vegetables,  as  cabbage^ 
turnips,  and  onions,  and  of  some  suited  meats,  is  recognized  by  uU.  As 
the  kitchen  is  generally  situated  in  the  cellar  or  basement  of  the  building, 
the  odors  asceml  toward  the  upj)er  rooms,  and  often  fdl  the  entire  prem- 
ises. As  long  as  the  sinell  is  conlinud  to  a  single  house,  it  ilovs  not  ron^o 
tinder  our  definition  of  u  public  nuisance;  but  the  kitchi'ns  of  restaurants 
or  hotels,  where  immense  t^uantities  of  food  are  preparetl  daily,  are  often 
so  situated  that  the  gases  and  vapors  from  them  escape  thniugh  the  doors 
an<l  windows  and  constitute  a  serious  nuisuiieu  to  the  occupants  of  noigh- 
boring  premises.  This  nuisanee  is  liable  to  be  worse  in  summer,  not  only 
because  windows  are  then  always  open,  but  because  such  smells  are  to 
most  |>eoplo  cspoeially  disagreeable  in  hot  weather,  for  they  almost  in- 
variably consist  largely  of  fatty  vaj)ors  and  are  physiologically  repugnant. 
Till"  ratiical  cure  for  this  nuisance  would  be  undoubtedly  the  removal 
of  the  kitchen  to  the  top  of  the  house,  so  that  the  heated  air  would  pass 
out  of  the  windows  into  the  external  atmosphere  above  the  adjoining 
houses.  In  buildings  supplied  with  elevators,  this  is  quite  pn&ctienble, 
and  I  have  seen  a  public  restaurant,  tho  kitchen  of  which  whs  lr>catod  on 
thi^  top  floor.  The  odors  may  bo  somewhat  cotiHned  by  having  a  hood  or 
cowl  covering  iht*  range,  and  connected  by  u  flue  with  the  chimney. 
M'herc  much  frying  or  broiling  is  done,  nncl  a  great  amount  of  greasy 
smoke  generateil,  this  becomes  almost  a  ncoessiiy.  The  ceiling  and  walls 
nf  the  kitchen  should  be  |H*rfectIy  tight,  as  if  there  an*  crevices  in  then), 
the  smoke  antl  oily  vajmrs  will  penetrate  the  partition  walls,  and  su  pass 
over  tho  buildiug,  lllling  it  for  a  considerable  time  with  a  stale,  disagree 
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able  Bmcll.  In  one  case  where  the  kitchen  of  a  reRtaurant  wa.s  in  the 
basement  of  a  buildini^  filled  with  oflices,  and  its  wliidowi*  looked  out 
upon  a  court  lined  with  olKce^,  all  nutsanco  was  abuti'd  by  putting  isheet- 
iron  hoods  over  the  upper  part  of  the  windows,  connecting  them  with  a 
Hue  extending  above  the  rtwf  of  the  buildirjg.  When  the  windows  are 
opfMi,  there  is  an  inwai*d  current  of  cool  air  at  the  bottuni^  and  a  continu- 
ous current  of  hot  air,  laden  with  smolis,  upward  through  this  Hue.  The 
action  of  such  a  (luu  may  be  assisted  by  a  rotary  ventilator  at  its  upper 
end. 


2.  T/ione proceaaee  which  are  offensive  on  accowit  of  t/ie  fumes  caused 
by  them. 

The  peculiarity  of  the  businesses  grnuprd  iiiidorthis  hcttding  is,  tlie 
production  of  acid  gases  which  escape  into,  the  external  atniospliere, 
unless  special  means  are  taken  to  confine  them.  The  materials  dealt 
with  are  not  in  themselves  offensive,  if  we  except  the  manufacture  of 
superphosphates  and  ammonia  with  its  salts,  and  the  fumes  evolved  are 
by-products  of  the  nmnufacture.  The  two  businesses  above  mentioned 
as  exceptions  have  been  placed  under  this  division  of  tlie  subject  rather 
than  under  tlie  last  one,  because^  although  the  odors  given  ofT  by  them 
are  offensive,  the  emanations  are  mainly  acid  fumes,  and  the  results  of 
the  process  are  chemical  proilucts.  As  the  nuisance  caused  by  these 
works  is  nearly  the  same  in  all,  and  the  remedies  are  merely  varied  appli- 
cations of  the  same  pnncijile,  it  will  be  more  convenient  to  describe  brietly 
the  different  processes,  and  then  consider  the  extent  of  the  nuisance  and 
its  abatement  under  one  heading. 

JIatiuf{i!(itrc  of  vhctiHi'oU. — This  lieading  would  naturally  include  a 
vast  number  of  procesies,  but  only  a  few  of  them  are  conducted  on  a 
sulhciently  lurge  scale  to  give  rise  to  a  public  nuisance.  In  the  French 
classitication,  the  manufacture  of  the  dilTerent  acids  is  included,  but  it  is 
now  a  considerable  time  since  the  processes  were  so  improved  us  to  con- 
dense and  save  all  of  the  fumes,  instead  of'disnhurging  them  externally. 
The  processes  most  productive  of  nuisance  at  the  present  day  are  the 
manufacture  of  ammonia  and  animoninm  sulphate,  of  soda,  and  of  the 
superphosphates  used  a.s  iirtilieial  m^iuures  or  fertilizers. 

Atminmhi  tiini  ftinnifmhim  ititl/t/ntte. — These  substances  are  niaimfae- 
tured  in  innnense  quantities  front  the  refuses  annnontacul  liquor  of  gas- 
works. This  liquor  is  very  complex  in  its  composition,  containing  am- 
monium liyposul[ihite,  a;n:iioi)ium  sulpliide,  unnnonium  carbonate  and 
bicarbonate,  antmoniuin  siilpiiate  and  chlori<lc%  witli  a  small  anmunt  of 
ammonium  sulplioeyanide  and  beruoute,  and  from  one  to  five  per  cent,  of 
free  ammonia.  This  liquor  is  distilled  and  the  ammonia  condensed  in  a 
"  worm"  as  it  passes  over.  Wlien  umruonium  sulphate  is  to  be  prepared, 
the  ammonia  Is  passed  immediately  into  a  leudnin-d  tiiTik  coiitnining  sul- 
phuric acid,  and  the  crystals  raked  out  and  drained  of  liquid  as  they 
form. 

Tlui  nuisance  caused  l)y  these  works  is  due  to  the  sulphuretted  hydro- 
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gen,  wliich  escapes  in  considerable  quantity  from  the  refuse  liquor. 
When  the  latter  is  run  into  the  sewer,  the  offensive  odors  may  bo  spread 
aloii|^  tho  line  of  the  scwcr  for  u  considerable  distance. 

tSoda. — This  substance  is  obtained  by  heating  sodium  sulphate  in  solu- 
tion with  lime,  tho  lime  withdrawing  the  sniphuric  acid  from  the  salt  and 
leaving  caustic  soda.  The  sodium  sulphate  is  prepared  in  the  same  works 
by  the  action  of  sulphuric  acid  on  common  salt.  The  decomposition  is 
effected  in  a  furnace,  and  immense  quantities  of  hydrochloric  acid  are  pro- 
duced in  gaseous  form.  Itia  desirable  to  save  this  actd  on  account  of  its 
oommercial  value;  but  although  several  successive  water-condensers  have 
been  used,  a  large  amount  of  gas  always  escaped  from  the  chimney  until 
within  a  few  years  past.  Tliese  works  ala;>  send  forth  fumes  of  sulphuric 
acid  to  some  extent,  and  nitrous  gases  from  the  sodium  nitrate  used  to 
purify  tho  soda  from  the  sulphites,  liyposulphites  and  sulphides  of  sodium 
contained  in  the  solution.  As  commercial  sulphurif  acid  always  contains 
a  little  arsenic  (if  made  from  pyrites,  from  "^  to  3  lbs.  of  arsenious  acid  to 
the  ton),  there  is  a  little  of  the  vapor  of  this  substance  also  in  the  ema- 
nations. 

Syperpfwsphate  of  lime. — Tlic  preparation  of  artiBcial  manures  consti- 
tutes a  very  extensive  and  important  indiistrA*.  They  aro  made  of  ahnost 
any  material  containing  much  pfiosphorus,  nitrogen,  and  earthy  salts. 
Ballard  givt^  the  following  list  of  substances  used:  coprolites,  apatite, 
phosphorites,  South  Carolina,  French,  and  other  mineral  phosphates, 
Mejillones,  Sombrero,  and  other  jihosphatic  guanos,  crushed  bones,  boue- 
char  and  bone-dust  from  sugar  refineries  and  manufactories  of  animal 
charcoal,  calcined  bones,  sugar  scum,  ammoniacal  guano,  blood,  flesh, 
offal,  leather,  scraps  of  skin  and  wool,  shtKldy,  scutch  (refuse  of  gUie- 
works),  night-soil,  salt,  nitrate  of  soda,  sulphate  of  ammonia,  gypsum, 
soot  and  flue-dust,  etc.  It  will  be  seen  that  this  list  includes  almost 
everything  that  is  useless  for  other  purposes.  Indeed,  these  manufac- 
tories but  facilitate  that  application  of  waste  animal  matters  to  the  soil, 
for  the  use  of  vegetable  life,  which  nature  accomplishes  in  a  tedious 
manner. 

The  animal  matters  are  subjected  to  the  action  of  hot  steam  in  tight 
tanks,  made  like  the  steam-tanks  described  under  fat-renderings  AVhon 
sufficiently  disintegrated,  they  are  removed  to  huge  driers,  like  those 
heretofore  described  under  blood-boiling.  When  removed  from  tho  driers, 
they  constitute  a  dry,  crumbling  mass,  almost  odorless,  and  of  almost  un- 
recognizable nature.  The  manures  are  made  of  many  substances  mingled 
together,  the  mixture  generally  including  considerable  animal  matter, 
with  South  Carolina  or  other  phosphatic  rock,  and  sometimes  plaster-of- 
Paris.  These  substances  arc  all  ground  to  powder,  and  then  put  into  a 
large  tub  or  vat,  called  the  "mixer."  In  this  they  aro  continually  stirred 
by  revolving  rods  and  arms,  while  sulphuric  acid  is  slowly  added. 

Tlie  fumes  given  off  dtiring  the  chemical  action  in  the  mixer  consist 
mainly  of  sulphuric  acid  and  fluorine  compounds,  with  a  small  amount  of 
arsenic. 
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Qkut-morks. —  In  tho  manufacttire  of  glass,  substances  containing 
silicu  and  others  containing  potash  or  soda  are  melted  together,  when  tho 
silica  combines  with  the  alkali  a?\d  forms  a  silicate  of  putash  or  soda. 
The  silicious  materials  generally  used  are  fine  sand,  or  quurlx  or  (lint 
stamped  or  j^rourid  to  a  powder.  The  alkali  is  supplied  by  sodium  sul- 
phate, or  by  refined  or  crude  potash.  These  substances  are  heated  to  a 
temperature  of  about  13,000°  Kai»r.,  in  large  crucibles  placed  in  the  fur- 
nace. In  the  impure  matorials  used  in  the  makin;^  of  common  g'lass 
there  is  often  soduim  chloride,  and  in  Russia  this  forms  a  ros^'ular  innpre- 
dient.  For  the  different  varieties  of  g-lasa  are  also  added  lime,  various 
metallic  oxides,  and  borax. 

From  the  reaction  of  these  materials  on  each  other  are  evolved  fumes  o£ 
Fulitliuric  and  hydrc7chloric  acids,  witli  perhaps  sodium  sulphate  and  chloride. 

I*otterifJi, — III  the  glazing  of  earthenware  and  porcelain,  connnon  salt 
is  of  ton  used,  and,  as  u  result  of  tho  reactions  which  takv  jilaoo,  the  chim- 
neys of  these  establishments  pour  forth  a  considerable  quantity  of  hydro- 
chloric acid. 

lilew:hin'j-\rovJc8. — In  establishmonts  for  the  blciicliin^  of  vej^etable 
substances  and  fabrics,  where  immense  quaniitios  of  sulphurous  acid  and 
chlorine  arc  used,  enough  may  escape  from  tho  premises  to  constitute  a 
Bprioiia  nuisance. 

lirirfc-mftkliiff. — In  the  manufacture  of  bricks,  common  plastic  rlay  is 
ntixfd  with  a  certain  amount  of  sand  to  prevent  cnickinjj  aihi  too  much 
contraction  when  dried.     They  are  then  moulded  and  baked  In  kilns. 

The  baking  of  bricks  produces  irritating  fumos,  the  exact  nature  of 
which  has  not  been  detormined.  The  fumes  are  very  fatal  when  breathed 
in  a  concentrated  form,  and  are  suppos-.'d  to  be  mainly  composed  of 
hydrochloric  acid.  The  presence  of  this  acid  is  accounted  for  by  the  fact 
that  the  brick  clay  is  often  mixed  with  cinders,  and  in  London  with  tho 
siftings  of  dust-heap-s,  called  "  breeze,"  which  are  conjectured  to  contain 
an  appreciable  amount  of  sorlium  chhjride. 

tSrnelHnf/. — The  chief  nuisance  due  to  smelting  is  caused  by  the  reduc- 
tion of  copper-ore.  This  ore  consists  usually  of  copper  and  iron  pyrites 
mincrlpd,  cnntninlng  these  metals  in  the  form  of  sulphides,  with  a  little 
arsf'iiic;  and  antimony,  and  often  silver.  The  ores  an*  roduc<^d  by  heat  in 
reverl>eratory  or  shaft  furnaces,  and  althoug^h  a  portion  of  the  snljihur  is 
obtained  in  a  liquid,  uncombined  state,  and  run  off  into  moulds,  ii  good 
deal  of  it  is  oxidized  and  passes  of7  into  the  external  atmosphere  as  sul- 
phurous oxide. 

The  fumes  from  copper-works,  therefore,  consist  mainly  of  sulphurous 
oxide,  with  perhaps  a  little  arsenic,  and  possibly  some  copper. 

Ji^fiitinf/. — After  reduction  of  the  ores  in  which  they  are  found,  gold, 
silver,  and  copper  arc  obtained  in  the  form  of  alloys,  the  proportion  of 
each  metal  being  subject  to  grcMtl  variiitious.  The  denompositinn  of  tho 
alloy,  so  as  to  obtain  each  metal  in  a  pure  State,  is  called  ndining.  The 
method  of  refining  most  likely  to  causo  a  nuisance  is  the  so-called  "wet 
method,"  by  means  of  iicids. 
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The  alloy  is  first  melted  and  then  granulatod  by  pouring  it  ill  a  titia 
stream,  from  sonio  height,  iiilu  uulJ  waii*r.  In  this  way  il  is  obtained  in 
unuU  grains,  wliiuh  expuso  u  larger  burfaoc  tu  the  autioii  i>t  the  acids. 
The  granulated  alloy  is  then  boiled  in  sulphurlu  acid  until  the  silver  and 
copper  urc  cuinpletely  dissolved,  tho  ;;old  beiii;^  pruoipitutud  iu  thu  fur.ii 
of  a  Hue,  browu  |v>wiIor,  whieh  is  roinoved,  washed,  pre&sod  iiittt  caU(*s, 
and  then  melted.  The  reniaiuiu;^  solutiuu  oontuiui*  silvur  and  eupric  sul- 
phates, and  iuip[>er  tuniini»M  are  added  iu  sufnrieMt  quantity  to  withilruw 
all  the  sulphurio  acid  from  tho  silver^  and  thus  precipitate  it.  Tho  silver 
proeipitato  i^  ilit»n  removed,  washed,  prenaed,  auil  uieltod,  and  the  remain- 
ing solution  i^  e.'iijwrated,  when  t!ie  euprie  sulphate  crystallizes.  If  there 
is  uo  gold  in  tho  alloy,  tiio  latter  portion  of  thf  process  is  aloito  necessary. 

Au  alloy  of  golj  and  silver,  containiug  si.\ty-six  per  cent,  or  more  of 
silvor,  IS  often  treated  with  nitric  acid.  Tho  alloy  is  boiled  in  this  acid 
until  tho  silver  is  all  dissolved  in  tho  form  of  nitrate,  ami  the  gold  i:s  pre- 
cipitated as  iti  tlie  previous  operation.  ThegoKlis  then  reiixive^l,  washed, 
pressed,  and  melted,  and  the  silver  solution  treated  with  sodium  chloride, 
which  precipitates  tho  silver  in  the  fonn  of  a  chloride,  froui  which  stale 
metiillie  siiver  can  easily  bo  obtained. 

The  first  of  these  operations  gives  oft  copious  fumes  of  .sulphurous 
oxide,  which,  if  allowed  to  escape  into  the  external  air,  become  oxidijced 
and  form  sulphuric  acid.  In  the  latter  process,  fumes  of  nitric  oxide  aro 
produced,  which  absorb  oxygon  from  tho  air  and  form  irritating  reddish 
brown  vapors,  consisting  of  uitrog^-u  peroxide,  with  perhaps  some  nitrous 
anliydridc. 

Assuifinff, — This  process  has  for  its  object  the  determination  of  the 
exact  amount  of  gold  or  silver  iu  any  given  mass;  i.  «.,  it  is  properly  a 
quantitative  analysis  of  metals.  It  depends  for  its  success  on  the  greater 
alTiiuty  t>f  th.'  b^ser  metals  for  oxygen  and  clilorine  over  gold  and  silver. 
A  small  artount  of  the  material  containing  gold  or  silver'is  melted  in  a 
crucible  witli  lead  and  aometimos  a  little  soda.  Tho  gold  or  silver  is 
separated  frnm  impurities,  an<1  forms  n  button  at  the  bottom  of  the  cruet- 
ble.  The  nmonnls  of  bases  added,  and  the  weight  of  the  wliolo  mass  being 
precisely  known,  a  close  csiimalc  c^n  be  made  of  the  proportion  of  the 
noble  metal. 

As  the  amounts  used  in  assaying  are  small,  no  nuisanro  of  any  account 
can  bo  created  by  metallic  or  other  fumes  fron»  the  crunibles.  But  an  ex- 
ceedingly hot  lire  has  to  be  kept  up,  and  enormous  tjnantitles  of  earbonie 
oxide,  c4irl»onic  acid,  and  sulphurous  oxide,  the  ordinary  products  of  the 
combustion  of  coal,  arc  thrown  out  of  the  chimney. 

Jt'ipelry  munnfartitre. — Both  in  the  manufacture  and  cleaning  of  gold 
and  silver  ornaments,  jewelers  use  futnc  acitl,  and  fumes  escape  from  their 
windows  and  chimneys  altogether  similar  to  those  desoribod  under  rclin- 

i»ff. 

These  various   fumes  aro  very  irritating  to  the   respiratory  mucous 

niembriine.     When  the  chimin\v  from  whioh  they  nro  ilisrlmrged  is  in  tho 
open  country,  the  gases  are  so  diluted  with  air  as  to  l)e  hardly  pcrccpti)>]u 
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to  the  occupants  of  dwellings  in  the  vicinity.  In  the  city,  however,  where 
people  ar«  orowded  and  brought  by  their  daily  business  into  close  prox- 
imity with  reHuing  ejitablishtneiits,  etc.,  the  fumes  nmy  piovo  a  serious 
Hiinnyanoe,  The  tenants  of  offices  near  the  United  Stales  Assay  Offu't% 
in  Wall  Street,  where  refining  is  carried  on  vAtensively,  used  to  l>e  very 
much  troubled  with  acid  furacs,  which  inadti  ihem  cou;^h  incessantly, 
although  no  unpleasant  odor  was  perceptible.  I  have  myHplf  felt  a  dis- 
agrooahlo  tickling  about  the  glottis,  when  in  the  neighborhood  of  the 
Assay  Office,  and  an  irresistible  inipulso  to  hawk  atid  clear  my  throat, 
when  I  couUI  perceive  no  odor  in  .the  air.  Nitrous  funics,  however,  are 
especially  irritating.  The  fumes  of  hydrochloric  acid,  on  the  otlicr  hand, 
ere  perceptible  to  the  sense  of  smell  in  very,  small  quautity,  too  binall  to 
be  irritating,  Angus  Smith  evaporated  this  acid  in  a  closed  s]>noe,  and 
taking  observations  until  the  sense  of  suiell  could  delect  it,  obtained  re- 
sults which  he  has  tabulated  thus: 


Sxprrimmt, 

Hjdruohloric  add 
evaiHMmud. 

V<iluin«f  uf  aokl  tn 
ohunbtf. 

Amuant  of  utJ  In  una  to1< 
HUM  o(  iuai>lr«il  klr. 

1 

.1030  erftmmeB. 
1.0        grains. 

.00128 

No  Bnioll. 

2 

,10*^0  grammes. 

2.D0O    gruiits. 

.0(XKI3 

.0000060  grammea. 

.0001  ;ia«  srniuh. 

Slight  Rmell. 

3 

.2137  gmmmea. 
asa     graiiia. 

.oosco 

.0000114  grammea 
.00017J   gnuna 

Distanot  ameU. 

4 

.35     grammes. 
aBO     grains. 

.0031 

.0003183  graramoa. 
.OJjaai    grains. 

Strong  smell. 

And  he  considers  that  three  mrts  in  100,000  are  distinct  for  all  persons. 
So  Car  as  figures  can  show,  the  hoaltfi  nf  a  population  is  nf»t  injuriously 
affected  by  such  a  contamination  of  the  atmosphere.  The  Belgian  Com- 
mission of  Inquiry  on  "Fabriques  de  Produits  Cliimiquea,'*  in  lb5G, 
reported  to  this  eiTect.  The  deuth-rale  near  such  factories  in  four  dis- 
tricts was  found  to  have  actually  diuiinished  since  the  works  were  es- 
tablished, t}i'^  snnillcst  dilTcrence  buing  that  between  1.53  per  cent,  before, 
and  1.508  after,  and  the  greatest,  3.37  before,  and  1.00  after.  x\nd  1  may 
add  that,  although,  accordinir  to  Aniens  Smith,  the  air  of  Manchester  con- 
tainn  1  part  in  S0,000  cf  sulphuric  acid,  and  no  plant  can  live  in  it,  the 
deuth-rato  of  that  citj'  is  not  hi^h,  ranging  between  27  and  29  per 
thousand. 

But  although  the  effects  upon  human  health  and  life  are  so  insignifi- 
cantj  it  is  not  so  w'v.h  vrK^^tation,  which  socms  to  be  peculiarly  susceptible 
t»>  impurities  of  the  atniiis]>hi'n'.  The  fields  and  gardens  in  the  vicinity 
of  alkali  and  copper-works,  and  therefore  exposed  to  fumes  of  hydro- 
chloric and  sulphuric  acids,  become  utterly   unproductive.     The  scanty 
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crops  strugj^le  through  a  suffering  existence,  tlie  leaves  are  blanched,  oi 
somotinios  browiieii  or  blackened;  tlu*  growth  of  fruit  and  grain  is  arrested, 
and  the  acid  deposited  on  thr  grass  and  herbage  produces  disease  in  the 
cattio  whit'h  eat  iheni.  The  action  of  the  acids  on  the  health  of  plants  is 
sometimes  very  rapid.  Turner  and  Christison  found  that  a  reseda  plant 
bpgan  to  wither  in  two  hours,  with  ^eVa  P**^  ^^  sulphurous  acid  in  the 
air,  and  the  effect  upon  it  Wi.s  very  striking  with  only  jj^  part  of  llic 
acid.  A  remarkable  result  has  been  observed  by  Smith  in  wheat  exposed 
to  acid  gases.  The  crop  raav^  bo  to  ail  appearance  full  and  ripe,  when 
scarcely  a  trace  of  grain  is  to  be  fmind.  This  dies  at  an  early  stage,  and 
withers  up,  whilst  the  n^st  of  tlie  jjlant  takes  its  apparently  usual  course. 
Plants  of  a  low  order  are  uiuie  hardy,  and  mosses  will  grow  in  the  acid 
rain  of  towns,  when  trees,  shrubs,  and  grasses  disappear. 

The  evil  effects  of  such  fumes  sometimes  extend  to  a  great  distance 
from  the  works.  Sulphurous  fumos  flo  not  travel  far,  but  soon  sink  to  the 
ground,  while  hydrochloric  acid  will  go  several  miles,  and  chlorine  will  go 
four  miles  and  be  very  distinct  to  the  sei»se  of  smell,  over  smooth  ami  un- 
obstructed places.  According  to  Sleeker  and  Haubner,  the  browning  and 
whitening  of  leaves  of  trees  in  Halshrflck  district  could  be  traced  3.500  or 
4,000  feet,  while  the  condition  of  fruit  and  cattle  is  affected  at  a  distance 
of  three  miles  from  the  Freiberg  works.  On  the  other  hand,  the  Belgian 
Commission  mentioned  2,000  metres  as  the  greatest  distance  from  chemi- 
cal works  at  which  damage  was  done  to  vegetation.  The  extent  of  the 
effects  depends  considerably  on  the  height  of  the  chimney.  When  this  is 
very  high,  some  of  the  gaseous  products  may  be  precipitated  before  reach- 
ing the  top,  but  whatever  vapors  escape  will  not  reach  the  ground  until 
they  have  travelled  a  considerable  distance.  In  18(>1,  there  was  a  re- 
markable sickening  and  death  of  trees  In  tlie  Grnllenberger  Wald,  chielly 
firs^  and  It  was  believed  to  be  due  to  the  raising  of  a  clnmney  to  a  great 
height  about  four  miles  away.  The  direction  and  force  of  the  wind  and 
the  barometic  pressure,  together  with  the  dryness  or  moisture  of  the  air, 
will  also  have  an  influence  on  the  locality  and  extent  of  country  affected. 

The  great  damage  done  by  these  fumes  to  crops  and  cattle  has  led 
to  many  suits  against  chemical  factories  in  Belgium,  Gornumy,  France, 
and  England.  In  the  latter  country,  laws  are  in  force  to  prevent,  as  far 
as  possible,  the  escajK*  of  fumes  from  the  works.  The  so-called  Alkuli 
Acts  of  I8f)'{  and  1874  resulted  from  the  agitation  of  the  subject,  and 
under  the  provisions  of  those  acts.  Mr.  Angus  Smith  was  appointed  in- 
spector to  see  that  the  requirements  of  the  law  were  complied  with. 
From  his  valuable  reports  to  the  Government  many  of  the  facts  hero  used 
are  taken.  An  idea  of  the  magnitude  of  the  nuisance  to  be  controlled 
may  be  formed  from  Smith's  estimate,  that  before  the  passage  of  the  Act 
of  1803,  the  amount  of  hydrochloric  acid,  25  per  cent,  strong,  poured 
forth  from  alkali-works  in  Kngland  every  year,  was  208,000  tons  (Report 
of  1804,  p.  7),  To  remedy  this  condition  of  things,  the  Alkali-Works 
Regulation  Act  of  1803  was  passed,  providing  that  hydrochloric  acid 
vapors  must  be  condensed  to  the  amount  of  05  per  cent,  of  those  evolved. 
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This  not  proving  sufficient  to  meet  the  case,  the  Alkali  Nuisances  Preven- 
tion Act  of  1874  was  passed,  providing  that  the  amount  of  hydrochloric 
acid  in  a  cubic  foot  of  air  escaping  from  the  chimney  must  not  exceed  one- 
fifth  of  a  grain.  This  act  also  extends  the  operation  of  the  former  one  to 
other  chemical  works.  It  classes  as  noxious  gases  sulphuric  acid,  sulphunms 
acid,  with  the  exception  of  that  coming  from  burning  coal,  nitric  acid,  or 
other  offensive  nitrogenous  compounds  with  oxygen,  suJphuretted  hydro- 
gen and  cfdorine.  Copper-works  iu  which  suit  is  used,  and  chlorine  and 
hy<!rochloric  acid  evolved,  aro  looked  upon  as  alkali-works.  A  committee 
appointed  to  investigate  the  subject,  in  a  recent  report,  recumniend  that 
not  more  than  one  grain  of  sulphur  in  tlie  form  of  acid  be  allowed  to  es- 
cape in  one  cubic  foot  of  air,  or  more  than  one-half  a' grain  of  nitrogen,  and 
that  the  present  Alkali  Acts  be  made  to  include  chemical  manure-works, 
coke-ovens,  ammonia-works,  tar-distilleries,  gas-liquor-works,  works  for 
the  manufacture  of  cobalt,  arsenic,  cement,  dr^'  or  wet  copper,  glass,  lead, 
nickel,  salt,  sjielter,  tin  plate,  potteries  (salt  glazing),  an<l  the  manufac- 
ture of  dyes  from  coal-tar  derivatives. 

As  animal  matters  are  utilized  in  siijicrphospliatn-wnrks,  certain  dis- 
agreeable odors  are  generated  in  addition  to  the  acid  fnnies.  The  smell 
proceeding  from  scutch  manure-works  is  stated  by  Ballard  to  be  peculiarly 
sickening.  Ho  says:  "  Dr  Gordon,  the  principal  medical  officer  of  the 
Woolwich  garrison,  dcscribe<I  to  me  the  odur  proceedmg  from  the  scutch 
manure-works  on  EriLh  nmrihes  as  resembling,  more  than  anything  else, 
that  which  he  had  perceived  in  India  when  passing  to  the  leeward  of 
places  in  which  the  Hindoos  burn  their  dead.  To  myself,  the  odor  re- 
sembles that  of  very  decaye'd  and  putrid  cheesi?.  The  odor  from  super* 
phosphate-works  has,  to  my  senses,  something  of  the  same  character, 
especially  marked  when  animul  matters  are  used  in  addition  to  bones  and 
phosphates."  (Op.  cit.,  p.  'iMi.)  I  must  confess,  however,  that  in  my 
visits  to  superphosphate-works  in  New  Vork,  1  have  not  found  the  per- 
vading odor  so  intensely  disagreeable.  There  was  some  smel!  from  the 
offal  ami  blood  which  had  just  been  brought  to  the  works,  but  althuugli 
the  vapors  from  the  mixer  were  not  confined  or  condensed,  there  was  little 
XKlor  besides  that  of  the  acid.  In  the  works  at  Newtown  Creek,  very 
offensive  odors  were  produced  by  the  use  of  "  sludge  "  acid,  «. «.,  sulphurio 
acid  which  had  already  been  used  in  the  refining  of  petroleum,  and  con- 
tained various  impurities. 

The  odor  from  su|)erphosphate-works  is  of  a  very  penetrating  quality, 
and  diffuses  itself  over  a  great  extent  of  country.  "The  odor  from 
the  works  of  Morris  &  Griffin,  at  W'alvcrhumptoii,  is  said  to  be  per- 
ceived offensively  at  Newbridge,  a  distance  of  one  and  a  half  miles; 
while  that  from  the  Enth  Marshes  'scutch'  manure-works  was,  on  the 
occasion  of  my  inquiry  on  the  Thames,  said  to  be  an  intoleral>le  nuisance 
at  the  Woolwich  IJarracks,  a  distance  of  four  and  a  quarter  miles.  J^ond 
and  grievous  complaints  are  made  in  the  town  of  Plymouth,  of  the  offen- 
sive odors  from  the  manuro-worka  at  Cattledown,  a  distance  of  about  one 
mile,  when   the  wind  blows  from  that  direction  across  the  bay."     (UmI- 


440 


PUBLIC   1TUI5AKCK3, 


Urd  :  Op.  cit.,  p.  250.)  The  odors  from  the  works  at  Newtown  Creek 
have  frequently  h<?en  wafted  over  the  interveninpf  half  mile  of  water  to 
the  city  of  New  V"ork,  and  have  boon  perceived  distinctly  at  SiAlh  AveiiuCf 
distant  about  a  mile  from  the  river. 

Jiemediee, 

The  methods  adopted  for  thp  abatement  of  this  class  of  nuisances  d< 
pend  for  their  success  on  the  fact  that  acid  fumes  can  be  condensed  and 
dissolved  in  water.  Instead  of  being:  allowed  to  pass  directly  into  the 
external  air,  therefore,  they  are  confined  in  close  tubes,  and  made  to  pass 
through  "condensers"  and  '"scrubbers."  In  condensers  the  water  is 
made  to  pass  in  a  spray  or  shower  from  top  to  bottom,  and  tl»e  fumes 
may  enter  at  either  extremity  of  the  condenser,  and  pass  out  at  the  other. 
The  most  common  forms  of  the  condenser  are  those  in  which  the  water  is 
spread  from  a  rosette,  or  falls  throujyh  a  perforated  plate,  and  those  which 
are  provided  with  shelves  on  each  side,  altematingf  in  their  position,  so 
thai  the  water  leaps  down  from  one  to  the  other  in  a  sheet.  A  scrubber 
is  a  cylinder  or  tower  filled  with  coke,  over  which  a  constant  stream  of 
water  trickles  and  keeps  it  wet.  In  some  cases  perforated  bricks  are 
used  in  the  place  of  coke.  The  condensing  effect  of  either  apparatus  icj 
much  "greater  if  the  guses  are  made  to  enter  at  the  bottom  and  pass  up- 
ward against  the  current  of  water.  Very  often  more  than  one  condenser 
or  scrubber  is  required,  and  in  some  large  establishments  three  or  four 
are  used,  the  vapors  entering  them  in  succession,  until  the  last  vestige  of 
acid  has  disappeared,     (t^ig*  t^*)     As  the  gases  are  often  exceediogly 


Fio.  8. — Canil*nung  ii.ppv»tn*  of  Plymoath  Chemical  (>ap«rphoaphatcs)  Worki.     (After 
BftUud.) 

hot,  it  is  desirable  to  cool  them  to  some  extent  before  tbey  enter  the 
scrubber,  for  when  the  coke  becomes  heated,  the  condensation  is  very  im- 
perfect. Accordingly,  they  are  generally  made  to  go  for  some  distance 
through  a  iiorixontal  flue  Iwfore  entering  the  condenser  or  scrubber.  If 
the  scrubbers  afford  so  much  resistance  to  the  passage  of  the  gases  as  to 
interfere  with  the  draught,  a  blower  may  be  used  to  propej  or  to  drawth) 
current  through  them.  The  condensed  products  have  often  a  commoroia! 
value. 
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It  is  very  doubtful  if  any  apparatus,  however  perfect  theoretically, 
■will  condense  the  entire  guscous  product  of  a  large  factory.  The  ehim- 
Tioys  should,  therefore,  always  be  vcrj^  high,  so  that  the  little  gas  that 
does  escape  may  bo  as  much  diluted  as  possible  by  the  air  before  it 
reaches  living  things.  Attempts  have  been  made  to  condense  tlio  fumes 
of  such  works  by  simply  passing*  th«m  through  flues  so  long  and  chimneys 
BO  high  tliat  the  mere  abstraction  of  heat  might  precipitate  them  without 
the  use  of  other  apparatus.  But  such  attempts  have  usually  been  failures. 
In  superphosphate-works,  for  example,  the  vapors  evolved  contain  fluorine 
in  thfc  form  of  tetrafluoride  of  silicon,  and  the  watery  vapor  givon  off  is 
sufficient  to  docomposo  the  whole  of  this  salt  into  silica  and  hy<lrofluosi- 
Hcic  acid.  There  is  also  some  arsenic  in  these  fumes.  Now,  at  Morris  & 
(iriflSn'a  works,  which  manufacture  300  tons  of  superphosi>hatos  a  week, 
the  gaserf  are  passed  through  a  fluo  with  a  cross-section  six  feet  by  four, 
and  250  feet  long,  to  a  chimney  '^'-io  feet  high.  The  deposit  of  silica  is 
so  enormocis  that  it  has  to  be  removed  about  once  in  six  woeks,  and  is 
sometimes  found  to  be  two  feet  deep.  And  still  the  works  create  a  nui- 
sance, and  at  a  greater  distance  thati  before.  (BiUanl :  Op.  cit.,  p.  209.) 
It  has  been  found  in  other  worka  that  an  ellicient  scrubber  will  retain  all 
the  fluorine  cumpounda  and  the  sulphuric  acid,  but  more  or  less  arsenic 
will  inevitably  escape. 

With  regard  to  special  works,  a  few  words  may  be  said.  In  the  manu- 
facture of  amm*)nia  and  ammonium  sulplmte  from  gas  lifptor,  the  refuse 
liquid,  containing  considerable  sulphuretted  hydrogen,  is  run  oft  into  the 
sewer,  or  directly  into  a  running  stream.  Care  should  be  taken  to  have 
all  the  drains  tight,  and  it  is  better  that  such  works  be  at  a  distance  from 
inhabited  dwellings.  The  acid  draina^^o  of  other  factories  should  not  bo 
discharged  info  th*^  same  sewer  wJtli  the  ammoniacal  liquor,  as  the  decom- 
position of  the  remaining  ammnnium  sulpliido  evolves  immense  quantities 
of  sulphuretted  hydrogen.  The  pollution  of  streams  from  this  and  other 
similar  jM^uroes  will  bo  treated  of  elsewhere. 

In  alkali-works,  condensers  and  scrubbers  are  used,  with  high  chim- 
neys. In  superphosphate-works,  two  seta  of  api>aratus  arc  needed  for 
the  two  distinct  branches  of  business,  viz.,  the  i>rpparati<in  of  the  materials 
for  manure,  and  the  making  of  the  manure  itself.  All  offensive  substances, 
as  offal  and  blood,  should  be  brought  to  the  works  in  tightly  closed  re- 
ceptacles, and  cooked  in  steam-tight  tanks.  The  vapors  from  the  tanks 
td  driers  should  be  passed  through  a  condenser,  to  rid  them  of  all  watery 
instituents,  and  then  forced  into  the  furnace  fire  and  consumed.  The 
mixing  should  be  done  in  close  vats,  and  the  gases  given  off  conducted  to 
scrubbers,  and  thence  to  a  high  ffiiinney. 

Glass-works  and  potteries  should  have  high  chimneys,  and  bo  removed 
from  the  vicinity  of  dwellings. 

In  bleaching-works,  the  boxes  in  wfiich  the  cloths  and  other  materials 
are  exposed  to  the  gases  should  be  miide  as  tight  as  possible,  and  the 
fumes  afterward  con(iensed.  The  hydroehlipric  acid  fumes  from  brick- 
works may  be  done  away  with  by  griving  iiji  the  use  of  "  breeze,"  but  th*i 
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kilns  evolve  in  adJition  enormous  volumes  of  carbonic  anhydride,  carbonio 
oxide,  and  sulphurous  fumes,  which  are  injurious  to  vegetation,  and  not 
easily  disposed  of.  Such  kilns  should,  therefore,  only  be  allowed  in  local- 
ities where  no  damage  can  be  done  by  thetn.  In  France,  a  brick-kiln  is 
not  permitted  within  50  metres  of  a  public  road;  it  must  be  covered  witli 
matting  or  other  material  to  control  somewhat  the  escape  of  fumes;  must 
not  bo  located  near  a  garden  or  nursery,  and  can  only  be  fired  at  night. 

In  copper-smelting  works,  the  sulphurous  acid  fumes,  by  proper  appa- 
ratus, may  be  retained  and  converted  into  sulphuric  acid.  Such  apparatus 
is  expensive,  however,  and  the  results  do  not  pay  for  the  cost  and  trouble. 
If  condensing  apparatus  is  not  used,  such  works  must  be  so  located  as  to 
do  t!io  least  possible  damagn. 

In  the  other  works  mentioned,  the  gases  may  all  bo  saved,  and  often 
with  profit. 


i 


3,  TVioae  procensen  which  are  offensive  on  account  of  tfie  dust  cansetl 
by  thtrn. 

lu  the  businesses  mentioned  under  this  heading  tlie  application  of  heat 
produces  an  evolution  of  gas  and  cunisldcnible  smoke,  but  the  principal 
nuisance  to  neighbors  is  caused  by  the  clouds  of  dust,  which  fill  the  air 
for  several  Iiundrcd  feet  on  every  side  of  the  works,  and  often  cause  much 
damage  to  furniture  or  merchantable  goods. 

Plaatcr-burnittff. — Gypsum,  pjaater-of-paris,  or  sulphate  of  lime,  in 
order  to  be  of  use  in  the  arts  and  trades,  must  bo  nearly  or  quite  anhy- 
drous. For  plaster-casts,  ceilings,  and  walls,  for  which  it  is  principally 
used,  it  is  of  value  because,  when  mixed  with  water  and  applied  in  the 
form  of  paste,  the  water  gradually  combines  with  the  base  and  forms  a 
dry,  hard  hydrate.  To  prepare  it  for  these  uses,  it  is  burned  or  calcined, 
and  the  water  it  contains  driven  off,  so  that  it  becomes  a  dazzling  white 
powder,  so  fine  as  to  be  almost  a  fluid.  The  lumps  of  gypsum  arc  goner- 
ally  bn»ken  and  ground  in  a  mill  before  calcination,  and  both  processes 
give  rise  to  a  great  deal  of  dust,  which  chemically  is  harmless  enough,  but 
mechanically  is  a  great  arnioyunce. 

Attempts  have  been  iiiade  to  catch  the  flying  dust  in  wooden  cham- 
bers built  about  the  mills,  but  without  mucli  success.  The  powder  is  so 
light  and  fine,  that  it  is  almost  asdifltcult  to  euntino  as  a  gas.  It  is  possi- 
ble that  something  might  bo  accomplished  by  having  the  air  drawn  con- 
tinually from  the  room  by  a  blower  and  forced  into  a  long  horizontal  flue 
to  a  tall  chimney.  The  heavier  dust  would  settle  in  the  flue,  whence  it 
could  be  removed  as  often  as  necessary,  and  a  considerable  portion  of 
the  lighter  dust  might  be  precipitated  in  the  chimney  by  a  spray  of 
water.  An  ordinary  spray  condenser  would  be  choked  up  too  soon  to  be 
of  any  use.  Such  arrangements  as  those  proposed  would  probably  be 
more  expensive  than  the  busiufss  warrants,  and  the  oidy  ulternative  seems 
to  be  to  locate  such  mills  and  kilns  in  the  country,  and  in  places  where  no 
nuisance  would  be  created. 

Lime-burn  ittff, — The  only  lime-kilns  likely  to  be  established  in  a  oity 
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or  town  are  those  for  burning  shells,  already  spoken  of.  Where  lime 
stODe  is  burned,  enormous  amounts  <»f  car^>onic  acid  are  ^iveu  off,  with  a 
considerable  quantity  of  dust,  both  together  creating  a  nuisance  sufficient 
to  warrant  the  interference  of  local  authonties.  The  only  remedy  is  re- 
moval to  a  distance  from  dwellings. 

Coffec-rotijUinif, — Where  coffee  is  roasted  on  a  large  arale,  the  beans 
arc?  put  into  iron  cylinders  which  revolve  slowly  over  a  hot  fire,  their  con- 
tents being  constantly  stirred  by  roiis  in  the  interior.  When  the  beans 
are  sufficiently  brown,  they  are  removed,  but  as  the  chemical  changes 
which  l>ring  out  the  aroma  would  proceed  too  far  if  the  hot  beans  were 
allowed  to  cool  slowly  in  bulk,  they  are  put  in  a  trough  wiih  a  perforated 
bottom,  through  which  a  constant  current  of  cold  air  is  forced  by  a  blower. 
This  blast  of  air  not  only  cools  the  coffee,  but  it  blows  out  all  the  chaff 
and  dust,  which  fill  tho  air  of  the  room,  and  passing  out,  constitute  a  great 
nuisance  to  neighbors.  I  have  known  these  husks  to  be  carried  200  or 
300  feet  in  sufficient  quantity  to  rouse  vigorous  complaints.  The  aroma 
of  the  burnt  coffee  and  the  smoke  are  rarely  a  subject  of  protest. 

The  apparatus  for  cooling  the  beans  should  be  so  arranged  that  all  or 
most  of  the  dust  and  chaff  will  bo  carried  up  through  a  large  ventilating 
shaft  to  the  top  of  the  building.  This  can  bo  done  without  inducing  a 
current  of  air  artificially,  as  the  heat  of  such  establishments  is  ample  to 
keep  up  a  constant  draught.  The  top  of  this  shaft  may  be  covered  with 
a  large  hood  of  wire  netting,  with  meshes  of  about  J  inch,  reaching  con- 
siderably below  its  top,  or  even  fastened  to  the  roof  around  it.  It  is 
better  if  this  netting  forms  a  sort  of  chamber,  with  considerable  room  for 
the  free  play  of  air  currents,  otherwise  the  chaff  will  hv  driven  against 
the  meshes  and  held  there,  and  after  a  time  interfere  with  the  draught. 
Such  an  apparatus  does  not  entirely  abate  the  nuisance,  but  it  greatly 
diminishes  it,  and  the  chaff  may  be  shoveled  up  frequently  and  used  as 
fuel. 

JtecHpitiilaiion, 

Offensive  processes,  therefore,  give  rise  to  a  public  nuisance  principally 
in  these  ways: 

1.  By  the  use  and  storage  of  offensive  substances. 

1^.  By  the  production  of  offensive,  irritating  or  destructive  yapors  and 
gases. 

3.  By  the  discharge  of  great  quantities  of  dust. 

And  the  principal  means  at  our  command  for  abating  these  nuisances 


1.  Conveying  and  storing  in  tight  vessels. 

2.  Forcing  the  gases  through  purifiers,  condensers,  and  scrubbers, 
so  as  to  fix  the  condensable  ones,  and  then  passing  the  combustible  ones 
into  the  furnace  fire. 

3.  The  use  of  high  chimneys  and  long  horizontal  flues,  with  some- 
times a  spray  of  water. 

4.  Removal  from  the  vicinity  of  dwellings. 
Vou  II.-29 
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in. — Othkr  Nuwancks. 

Under  this  heading  are  included  several  subjects  of  diflfering  import- 
ance, which  it  is  impossible  to  classify  by  any  other  common  characteristio 
than  the  general  one  of  obnoxtuusness. 

L  Those  ?iuisanc€s  tehich  are  nuisancer  on  account  of  their  offensive 
smdL  , 

a.  Dead  Bodies, 

The  amount  of  moisture  in  the  bpdies  of  animals  and  the  instability  of 
the  organic  substances  of  which  they  arc  largely  composed,  render  putre- 
factive changes  very  rapid.  Immense  volumes  of  ill-smelling  gases  are 
given  off,  containing,  according  to  Hirt,  carburetted  hydrogen,  ammonia, 
nitrogen,  sulphuretted  hydrogen,  with  trimothylamin,  tunryl,  butyric 
and  propionic  acids,  etc.  Besides  these  gaseous  substances,  a  certain 
amount  of  volatile  organic  matter  is  diffused  in  the  sui;foundiiig  atmos- 
phere, which  is  deposited  in  greasy  layers  on  neighboring  things,  and 
which  can  be  tasted  as  well  as  smelt.  These  various  products  of  decom- 
position are  not  only  very  offensive,  but  exercise  a  perceptible  injurious 
intluciioe  on  the  health.  Troubles  of  the  digestive  organs  and  intestinal 
fluxes  attributable  solely  to  the  inhalation  of  such  matters  are  familiar 
experiences  of  every  medical  man,  while  the  actual  intro<hiction  of  putre- 
fying animal  matter  into  the  circulation  has  been  a  frequent  cause  of 
disease  and  death  to  persons  who  handle  dead  bodies. 

The  disposal  of  the  dead  must,  therefore,  have  been  a  very  early  prob- 
lem in  the  history  of  the  human  race.  And  singularly  enough,  while  the- 
utilization  of  the  remains  of  animals  in  such  a  manner  as  to  render  them 
innocuous  has  been  for  some  time  an  accomplished  fact,  the  proper  dis- 
posal of  human  dead  is  still  an  op>en  (question. 

Ilwnan  bodies, — The  ways  of  getting  rid  of  the  nuisance  caused  by 
dead  bodies  may  all  bo  classified  under  three  heads: 


1.  Removal  of  the  body  to  a  place  where  it  no  longer  constitutes  a 
nuisance. 

3.  Its  permanent  preservation. 
■    3.  Its  prompt  and  complete  destruction. 

1.  Removal  of  the  body. 

The  first  of  these  methods  is  undoubtedly  the  oldest,  and  probably  its 
first  form  was  that  of  simple  exposure.  The  dead  body  was  removed  to  a 
distant  locality  and  left  exposed  to  the  beating  of  the  wind  and  rain,  and 
to  the  assaults  of  wild  beasts.  In  some  respects  this  may  be  considered 
the  natural  method  of  disposing  of  the  dead.  The  plant  rots  where  it 
dies,  and  furnishes  material  for  the  sustenance  of  others.  Why  not  the 
animal  also?  As  soon  as  sentimental  or  rejigious  considerations  began  to 
influence  the  actions  of  men,  they  took  measures  to  protect  the  corpse 


from  wild  animals,  and  we  find  many  ancient  tribos,  and  some  ot  our  own 
time,  exposing  the  bodies  of  their  dead  on  raised  platforms,  where  they 
were  still,  however,  the  prey  of  birds.  Some  of  our  Western  Indians  put 
their  dead,  even  now,  on  platforms  raised  on  tall  poles,  and  the  Cololiians 
and  Phrygians  are  said  to  have  hung  their  dead  to  the  limbs  of  trees. 
These  practices,  after  a  time,  gave  way  to  the  custom  of  placing  the  dead 
in  oaves,  and  sealing  up  the  mouth.  In  this  way  the  bodies  were  pro- 
tected from  the  action  of  any  destructive  forces  excepting  chemical  ones. 
Many  of  these  cave  sepulchres  have  been  recently  discovered.  From  this 
it  was  but  a  step  to  the  construction  of  artifipial  tombs,  either  in  the  fonn 
of  stone  chambers,  or  of  simple  holes  dug  in  the  earth,  into  which  the 
body  was  placed  and  covered  up.  This,  one  of  the  most  ancient  ways  of 
disposing  of  the  dead,  has  maintained  its  ground  to  the  present  day.  It 
is  evident  that  the  method  of  exposure  is  not  permissible  for  civilized 
nations.  Aside  from  the  shock  to  sentiment,  it  is  only  suitable  for  thinly- 
fettled  countries,  or  for  nomadic  tribes.  Near  permanent  populations,  it 
would  soon  cause  a  pestilence. 

Among  maritime  nations,  sea  burial  has  been  practised.  It  is  even 
now  the  custom  to  commit  the  bodies  of  those  who  die  on  shipboard  to 
the  water,  and  this  will  always  be  necessary  for  the  protection  of  the  sur- 
vivors. There  are  many  objections  to  adopting  it  universally.  Notwith- 
stunding  heavy  weights,  the  bodies  might  sometimes  be  set  free  liy  the 
vigorous  assaults  of  the  larger  fish  and  be  cast  upon  the  shore  in  frag- 
ments. When  single  bodies  are  thus  disposed  of,  and  that  generally  at  a 
great  distance  from  the  shore,  there  is  no  danger  of  this.  Dut  the  dead 
of  large  cities  could  not  be  carried  far  out  to  sea  on  account  of  the  ex- 
pense, and  when  burials  took  place  in  a  single  locality  at  the  rate  of  one 
hundred  a  day,  there  would  certainly  be  some  risk  of  a  nuisance  like  the 
one  suggested.  Moreover,  the  inhabitants  of  towns  along  the  shore  are 
great  caters  of  fish  and  crustaceans,  and  it  would  surely  not  be  agreeable 
to  any  one  to  think  that  they  were  all  fattened  on  human  flesh.  For  in- 
land nations  this  method  is  evidently  impracticable  on  account  of  expense. 

Burial  in  the  earth  is  then  the  only  method  under  the  first  heading 
capable  of  extensive  application.  As  a  matter  of  convenience  in 
handling,  and  to  some  extent  of  sentimental  reverence  for  the  dead,  as 
well  as  in  deference  to  long-established  custom,  the  body  is  placed  in  a 
box,  often  made  of  precious  wood  and  highly  ornamented,  both  outsi<% 
and  inside.  This  box,  with  its  contents,  is  then  either  put  in  a  hollnw 
walled  chamber  underground,  called  a  vault,  or  more  commonly  is  simply 
sunk  in  the  earth  in  immediate  contact  with  the  soil  on  all  sides.  Burial 
in  tombs  or  vaults  can  never  become  general  on  account  of  the  expense, 
and  also  because  the  space  taken  up  by  the  dead  Would  soon  crowd  out 
the  living  from  any  populous  region. 

Burial  should  not  take  place  with  undue  haste.  Although  there  are 
many  apocryphal  cases  of  burying  alive  reported,  there  arc  some  undoubt- 
edly genuine.  The  distortion  of  features  and  change  of  posture  in  bodies, 
caused  by  the  distending  force  of  the  gases  of  putrefaction,  will  not  ac- 
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count  for  instances  of  bodies  found  inside  the  doors  of  vaults,  with  coffius 
broken  open,  uid  every  indication  of  desperate  struggles  for  escape.  Od 
the  other  hand,  it  is  to  be  bonie  in  mind  that  in  Frankfort  and  Munich  il 
has  been  the  custom  for  many  years  to  expc>se  the  dead  as  long  as  pos- 
sible on  biers  surrounded  with  flowers,  in  a  public  place,  with  bell-wires  or 
strings  attached  to  their  Hngers,  so  that  the  slightest  movement  would 
buiiimon  an  attendant.  And  yet  there  has  never  been  an  alarm  sounded, 
nor  a  case  of  resuscitation.  It  would  be  safer,  however,  to  defer  burial 
until  indications  of  decomposition  have  set  in,  the  first  beiug  a  greenish 
tinge  of  the  surface  of  the  abtlomen  over  the  cflecum. 

It  is  important  to  bury  the  body  so  deep  that  the  gases  evolved  from 
it  will  not  poison  the  surrounding  atmosphere.  If  it  is  placed  in  a  vault, 
the  opening  should  be  hermetically  sealed.  This  is  generally  effected  by 
covering  it  with  a  flag-atone  laid  in  cement.  If  it  is  buried  in  the  earth, 
it  is  best  to  have  at  least  six  feet  of  soil  above  it.  Tlie  depth  required  by 
law  in  different  countries  varies  considerably.  In  England  there  must  be 
at  least  four  feet  of  soil  above  the  body  of  an  adult,  and  three  above  a 
chikVs.  In  France,  according  to  Tardieu,  graves  must  be  1  metre  and  50 
centimetres  deej),  and  from  3  to  4  decimetres  apart.  Austria  requires  a 
depth  of  6  feet,  and  that  thoy  be  4  feet  wide  and  4  feet  apart.  In  Russia, 
graves  are  from  C  to  10  feet  deep. 

The  character  of  the  soil  is  also  of  importance.  It  should  be  such  as 
to  allow  of  the  passage  of  gases  and  fluids  in  every  direction.  It  should 
also  contain  a  considerable  amount  of  organic  matter,  vegetable  mould, 
wliich  seems  to  accelerate  decomposition,  and  to  act  in  some  degree  as  an 
antiseptic.  In  Orlila's  experiments,  he  found  the  decomposition  was  most 
rapid  in  a  soil  which  he  describes  as  a  mould,  with  a  strong  proportion  of 
vegetable  detritus,  and  considerable  silica  and  lime  carbonate,  and  the 
process  was  most  tardy  in  a  soil  consisting  of  quarry  sand,  silica,  and  fer- 
ruginous earth,  with  traces  of  mic4i  and  calcium  carlx)nale.  Soils  contain- 
ing lime  salts  are  favorable  ones,  while  clayey  ground  both  retanls  decom- 
position and  endangers  the  health  of  the  neighbors  by  water-pollution. 
"This  subject  will  be  treated  of  elsewhere. 

The  body  of  a  person  who  has  died  of  contagious  disease  is  doubly  in- 
fectious. It  is  a  matter  of  frequent  occurrence  for  such  diseases  to  bo 
contracted  at  funerals.  It  is  desirable,  therefore,  to  limit  the  attendance 
at  such  ceremonies  as  far  as  possible.  Small-pox  being  virulently  conta- 
gious, a  public  funeral  of  one  who  has  died  of  it  should  under  no  circum- 
stances be  allowed.  The  practice  in  New  York,  insisted  upon  in  every 
case  by  the  Board  of  Health,  is  to  wrap  the  body  in  cloths  saturated  with 
carbolic  acid,  and  put  it  in  a  metallic  coffin,  which  is  hennciically  sealed. 
And  even  then  no  funeral  is  permitted.  It  would  certainly  be  well  if  the 
bodies  of  all  those  who  have  died  of  scarlatina,  measles,  and  diphtheria, 
were  also  buried  in  air-tight  cofliins. 

It  has  been  proposed  to  surround  the  coflin  in  the  grave  with  a  disin- 
fectant, like  charcoal,  for  instance.  The  suggestion  has  also  been  made 
that  bodies   should  be  encased  in  cement  or  artificial  stone,  and  so  be 
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rendered  innocuous,  even  if  kept  above  ground.  Tlie  objection  to  this  is, 
and  it  is  a  ver^*  strong  one,  that  if  these  stone  masses  were  buried,  the 
oemetery  could  never  be  used  again  when  it  became  full,  and  if  thoy  were 
kept  above  ground,  they  would  soon  form  an  ininii'rise  accumulation  of 
useless  material,  for  which  it  would  be  difficult  to  find  room.  Supposing 
each  body  to  occupy,  with  its  plaster  covering,  a  space  of  0  feet  long  by 
2^  wide,  and  2  deep,  making  a  cubic  yard,  New  York  alone  then  would 
furnish  every  year  nearly  30,()(M>  cubic  yards  of  stone  for  storage,  or  a 
mass  810  X  100  X  10  feet.  Moreover,  badly-made  cement  might  crumble, 
with  disa-strous  consequences.  And  when  it  is  considered  that  the  gas 
from  soil-pipes  will  pass  through  a  cement  joint,  it  might  be  expected 
that  the  gases  of  decomposition  would  ho  perceptible  outside  of  these 
receptacles. 

Believing  that  decomposition  would  be  hastened,  and  the  well-known 
antiseptic  qualities  of  fresh  earth  would  have  better  play,  Mr.  Seymour 
Haden  has  proposed  the  burial  of  bodies  in  wicker  baskets,  fitting  the 
form  approximately,  and  with  large  meshes,  so  that  the  soil  would  come 
in  immediate  contact  with  tfie  body.  The  proposition  seems  to  mc  a  very 
sensible  one,  but  I  cannot  learn  that  it  has  met  with  much  favor.  There 
«eeras  to  be  no  good  objection  to  the  plan,  unless  it  be  a  sentimental  one, 
and  it  is  supposed  that  the  dead  lie  warmer  and  more  comfortable  in  cof- 
fins. Such  feelings  are  to  be  respected,  and  will  at  any  rate  always 
carry  their  point. 

It  will  be  converiient  to  defer  the  consideration  of  the  advantages  and 
disadvantages  of  burial  until  we  speak  of  cremation. 

2.  Ptrniuiient  Pteservatiofi  of  the  Body, 

The  practice  of  preserving  the  body  so  that  it  can  be  kept  above 
ground  is  a  very  ancient  one.  The  only  nation  that  has  made  use  of  it 
when  highly  civilized  is  the  Egyptian.  Herodotus,  in  Euterpe,  gives 
some  curious  details  of  the  method  they  followed,  which  consisted  in  re- 
moWng  the  \'iscera,  and  filling  the  cavity  with  nitrous  substances  and 
spices,  and  wrapping  the  body  in  cloths  saturated  with  them.  It  is  doubt- 
ful if  the  method  they  followed  would  have  boon  fiucressful  in  any  but  a 
very  dry  climate.  At  a  temperature  of  \%'^^  Fahrenheit,  putrefaction 
ceases  and  desiccation  takes  place.  In  a  hot  sun,  therefore,  a  body  may 
be  dried  into  a  mummy,  and  in  fact  the  Peruvians  anciently  preserved 
their  dead  in  this  way.  It  is  said  that  some  of  the  aborigines  in  Japan, 
and  some  of  the  tribes  of  India,  follow  similar  mf^lhorla. 

In  modem  times  and  in  civilized  nations,  embalming  is  only  resorted 
to  in  special  cases.  It  is  often  desirable  to  preserve  the  deceased  for 
days  or  weeks,  or  even  months,  for  purposes  of  identification,  or  for  con- 
venience of  removal,  or  even  to  satisfy  the  affection  of  distant  friends. 
Modern  methods  are  many,  but  are  iuostly  limited  to  the  injection  of 
chemical  substances  into  the  blood-vessels. 

As  a  means  of  abating  the  nuisance  caused  by  a  dead  body,  embalm- 
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ing  18  ufi(?lc«b.  A  inuuiuiy  or  au  cmbalmod  corp»o  alwityft  rxhaies  mi 
iittrthy,  uupleawint  odor,  unti  if  tho  practice  fthould  vrnr  l*ecomc  ^cneral^ 
tho  accumulation  of  bodit'B  above  gruuiid  would  soon  bocoino  frig^htfuUy 
l*r^c,  A»  an  inennlivo  to  mmfimbrancfi  of  tho  dead,  a  mummy  would  cor- 
taiiily  bo  a  nielaiK^huly  reminder  of  the  frmtid  whubc  body  it  rtrpreiinntciiL 
And  Ktill  it  ha^  artunlly  hm'ii  proposiid  witbiri  a  ff^vr  years  to  revive  the 
euttLoiu  uf  umbidmtii^  a«  a  general  practice  I 

3.  I^vtHpt  Destruction  of  the  Body. 

Thf!  rapid  dnstruftioii  of  dead  bodi<>«  Iih«  oftoii  lx>fn  brought  about 
by  buryiiijf  tiieju  surrciuiuicd  liy  siuliNtrtin't^H  timt  induce  profound  rhcmi- 
cal  chartgoAi  in  the  tifi«uo4>.  Thus  nitric  or  ftulphuric  acid  may  bft  uaed, 
or  th**  coffin  icmy  bo  tlU^^d  with  cttu»tit*  fK>la!ib,  C&rtaio  J<jw»  in  Northern 
Africu  ar«'  wiid  to  bury  their  dead  in  quicklime,  and  people  of  tho  eame 
racci  have  rvftMitly  UM^d  this*  mclliod  id  Milt'  Kud  CVmctory,  in  London 
([^a»Mi«-].  Where  larj;*  imnvb««r)*  «if  lnidi«'»  have  tn  bft  buriiHl  in  a  limited 
8paL'i%  thf  latter  plan  in  a  good  one,  and  baa  bocu  »ucT<e*»fully  tri^rd.  At 
Mt't/,  in  ly^fi*  n  fiuj^o  pit  wai*  du^  Hp«v*>nt»*pn  fpf^t  dn-jt ;  a  row  of  bodi«<8 
was  p!aofd  ai  the  boitoni,  ntdr  by  stidi"  ;  then  a  row  on  top  t>f  thrm,  with 
lh«  hcadi*  lyinj;  at  iho  fei?t  of  thu  fir».t  row  \  Xhv  third  row  wh.h  laid  acroAa, 
and  the  fourth  alito,  with  lh<:  hrmN  by  tb«  f<n:t  <d  tho<«e  in  tlio  third  row  ; 
tho  fifth  rc»w  lay  in  tbo  satuc  direction  mn  tho  firtt,  and  ao  on,  Bftwt?*n 
th«  Jayi'rs  about  nn  inoh  r>f  powtlmnl  litno  wan  (hrowii.  In  this  mann<rr 
from  niin.4y  tu  one  bumlriHi  budie*  were  burivd  within  a  longth  of  jiix  and 
M  half  fri'f,  ri'Fit^hiriH^  to  wiihin  h\x  U'**t  <»f  the?  gurfac",  Tbu  pil  wan  tbc-Ji 
filU'd  witli  tmrth,  aii<l,  although  it  contained  8,400  bodies,  there  were  no 
perfeptiblt'  cnianations  from  it  (I'arkes).  The  same  plan  tried  during  the 
Prussian  orcupatiun  of  Chalons,  howovor,  ^ave  loss  satisfactory  results, 
and  tin;  drinking-water  in  the  vicinity  was  contaminated. 

The  only  wi(h'ly  used  method  of  destrowng  bodies  is  to  burn  them. 
The  list  of  nations  in  wliirh  cremation  lias  been  the  customary  way  of 
ilisposing  of  the  dead  is  a  very  long  one,  including  the  Greeks  and 
Romans,  many  of  the  ancient  tribes  of  Kurope  and  Asia,  and  at  the 
present  day  the  East  Indians,  and  some  Indian  tribes  in  North  and  South 
America.  In  all  these  cases  the  body  is  burned  on  a  pyre  in  the  open 
air,  and  the  process  is  a  very  objectionable  one,  requiring,  as  it  does,  a 
long  time  for  its  accomplishment,  an  enormous  mass  of  fuel,  and  creating 
an  iiit<tleral)le  stench,  which  has  to  be  smothered  with  the  aroma  of  spices, 
where  the  relatives  can  afTord  it.  Moreover,  the  burning  is  often  imper- 
fectly done,  the  heat  attainable  in  this  way  being  insuflBcient  to  calcine 
tlie  n'mains. 

Of  late  the  (juestion  of  eremation  has  been  revived.  Epidemics  and 
sporadic  cases  of  <lisease  due  to  the  infectifin  from  cemeteries,  together 
with  the  crowded  condition  of  the  latter,  and  the  increasing  difficulty  of 
finding  room  for  the  dead  of  the  gigantic  modern  cities,  have  made  this 

blem  of  tlic  proper  disposition  of  the  dead  a  matter  of  immense  sanitary 
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importance.  With  modem  scientific  upplianoes,  a  human  body  can  be 
reduced  in  a  very  short  time  to  a  handful  of  clean  white  ashes,  at  an  in- 
credibly small  expense.  The  Siemens  apparatus  used  in  Germany  affords 
a  good  illustration  of  this.  It  is  conntructed  on  the  j)ririciple  of  the 
Bunsen  burner,  and  the  body  is  subjected  to  the  exfeedingly  hot  flame 
produced  by  the  mixture  of  gaseous  hydrocarbons  atul  air.  By  means  ot 
this  apparatus  Sir  Ueury  Thompson  saw  a  body  weighing  .%%m'  pounds,  and 
not  emaciated,  reduced  to  5  pounds  of  ashes  in  55  minutes;  and  at  Dresden, 
a  horse  weighing  460  pounds  was  reduced  in  4  hours  to  .23  pounds  of  ashes, 
at  a  cost  for  fuel  of  only  4  shillings  (Elassie).  The  process  of  destruction 
is  attended  with  no  escape  of  offensive  gases,  and  can  in  no  way  give  rise 
to  any  nuisance.  The  details  of  the  commission  of  the  body  to  the  flames 
c*n  easily  be  arranged  so  as  not  to  offend  the  most  fastidious  affection. 
The  furnace  may  be  entirely  out  of  the  sight  of  the  mourners,  and  the 
room  in  which  the  Bnal  religious  rites  are  performed  may  only  be  con* 
nected  with  it  by  a  small  opening  for  the  receptron  of  the  remains.  This 
may  either  be  a  door  in  the  wall,  into  which  the  body  is  slid  with  its 
wrappings,  or  a  hole  in  the  floor,  through  which  the  remains  are  lowered 
as  if  into  a  grave.  The  aslies  can  then  be  preserved  without  the  slightest 
clanger  that  the  public  health  will  suffer  thereby. 

It  is  plain  without  argument  that  a  complete  destruction  of  the  body 
by  these  modern  methods  is»  in  a  sanitary  point  of  view,  far  preferable  to 
burial.  But  the  latter  method  has  the  sanction  of  ancient  usage,  and  is 
so  intimately  connected  with  the  sentimental  and  religious  feelings  <>(  the 
public,  that  cremation  will  make  its  way  into  general  favor  very  slowly. 
To  be  sure,  the  difficulty  of  gathering  up  ashes  at  the  general  resurrection 
has  been  put  forth  gravely  as  an  argument  against  the  cremation  of 
Christians  (!),  but  the  mind  that  can  believe  the  Divine  power  in  danger 
of  being  thwarted  by  such  cheap  human  devices  can  only  be  looked  upon 
as  a  psychological  curiosity,  and  the  real  objection  of  most  |>eople  to  the 
practice  is  an  emotional  phenomenon,  and  therefore  the  harder  to  reach  by 
argument.  It  is  altogether  probable  that  if  bodies  were  usually  bumedj 
and  burial  were  proposed  as  a  substitute,  there  would  be  an  outcry  of 
horror  at  the  barbarous  suggestion. 

The  real  advantages  of  burial  as  compared  with  cremation  are  two  in 
number.  If  a  body  is  buried,  it  can  be  exhumed  for  the  purpose:  1,  of 
recognition  in  cases  of  doubtful  identity  ;  and  2,  of  examination  when 
poisoning  is  suspected.  The  impossibility  of  doing  this  when  tin*  body 
has  been  reduced  to  its  elements  is  the  gravest  objection  to  cremation. 
And  still,  if  cremation  were  ever  to  become  a  general  custom,  as  it  is  to 
be  hopeil  it  will,  man^s  ingenuity  will  doubtless  find  some  way  of  meeting 
and  conquering  the  diHtL'ulty.  In  tiie  first  class  of  cases,  those  of  doubtful 
identity,  the  objection  might  perhaps  be  got  over  by  separating  dead 
bodies  into  two  classes,  burning  those  whose  identity  is  beyond  cavil,  and 
burying  those  that  are  unknown.  As  to  the  second  class  of  cases,  hardly 
any  poisons  can  be  rec<tgni/.td  in  a  body  much  decomposed,  excepting  the 
metallic  ones,  and  some  arrangement  might  be  made  by  which  the  pres- 
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eno  of  ars'»ni'*  or  antimony,  {or  *v\anip[*-,  ^o'lM  i"-  aitomatioallT  *'\etf^t^*l 
'.:.  rh<-  ;fai-s  •■.vraj*Iii;f  fr^rn  th"  <  iiimri-y.  a-*  tlirv  woiiid  ''♦•rtainly  h*^  vola- 
tiiiz-ti.  Th<'!»f  'litli'-iilti'rs  ini^ht  al.t<*  ^m-  jfot  '»VMr  iiy  havinsr  pri>f"?*sii'<nal 
<  'jri-^t-vi-w.-r-*,  a.-?  i.-^  lli»:  'ii.it'jru  In  Kra»ii-i:,  v.\f,  ?jhoui'l  MXarnirjr  into  th*» 
« iiii'ji-  «.'  'i»ath  ari>I  th-r  iil-rttity  <>'  itiv  <».'rj'—-  in  ••v-rv  '.'a.***,'. 

f^'ttrtf  ftnhtntf^,  —  It  :-  :i  lirii"  furi'i'it  tiiat   ii."   'iilf'.r**nt  ways  of   »ii>- 
\>'>^\ivj  'ft   ll*    fi!ir.,.i:.   .i'-a  I    Kav.-   al^o    rj»—ri   ai»[ili'-l   t»i   animals.      Th^-ir 

j*'*'ii'-.-    let''"    i !.    •■\!'  — -i.   •-:;irt;tlm"'i.  Jiuri**'!,   ari'l  ltiim**«i.  ari'l   finally, 

fift»T  li;i\ii..'  .li-Aiiv-  •  •  •r.  rr»-atff|  as  a  riiii'*un'*f  X**  K»-  S'jt  ri»l  of,  tli»*y 
ar'-  now  iifil:/'-  i  !:.  rl.>-  iiiari'ifa'iiir'*  "f  artit'cial  iiiiiisiir*— .  a-*  \**(nr*.'  ox- 
p!aiii>--l.  Airfio-.j-r.  !;.•—  j<..— -iv.-  i:.ttli'<-i>  «»!  lii^p'r-iitu^  of  huiTUiii  r*-iii&ins 
)iiiv»'  '-'.nriiiiialiv  r*!-;*-!  tl,-  nrii^ari.  »-,  it  iM-ihir  in  'Twiiatinn  t»r'iu;rlit  M 
its  ifiiniriiiiiii.  it  i-  ii*.:  j-r  <  ai.I*-  that  t'ti-  '■•■iy  r'-iitairiiii:;  st»-ji  will  »'V»?r  }>e 
taU"h,  vi/.:  thaT  '.!'  i:til;/;ii:;  tj.tr  i-a'l  a^  :'■  r^'Ii/.i-r-*,  or  in  the  manufacture 
of  illnrniiiutiiiir  ira-^,  n^.  Isa*  !m-»-h  -.;;;;;.^.*t"  i  iii  Krain;v. 

It  !*•  OMf  of  tln>  irr»-at  ((roLl.-iii-i  ff  "iir  tiiip'  to  rji^riil*?  u]inn  tho  liest 
iii"tJi'»*i  '»f  |trot*'''tin:;  tht*  ('•'iiiiMUiiity  fnuii  th»'  ■lan'ft.'rsi  ami  ilisroniforts 
r:iU"t"i  f,y  til*'  )iiX'-*">  ;;ivfn  off  from  <l*-i*(inij»oMn:p  ttuiiiaii  excreta  aii<i  house- 
hoM  si"!*^.  KliilMtraff  .-VNtciiis  of  «lraitia;r*'  an>l  ventilation  have  been 
<l-*\i'^c(l,  hut  til**  ('•intintial  str**uiii  of  ik-w  invrntiotis  ami  tiovel  appliances 
of  oM  is  a  Kullirit-rii  proof  that  the  nni  hus  not  yi-t  U'<»u  attained.  Therfe 
;^ah>  s  contain  ainmoniiiin  siilphi'le,  ^lulphurt'tt*"!  ;irul  earhurettod  hyilrof^n, 
ainmoriia,  nitro;rfn,  eurhnnir  ai-i<I,  aii'l  uiiili-t*Tiiiineil  or^ranio  niattern. 
Many  of  thi'st-  i-<insiiiii*'iitM  :ir*'  {M)i<.oii'>iis  in  a  roni'Mit rated  form,  and  there 
i-i  Mini<i»-iit  •■viiit'iicf  ti>  hIkiw  that,  ev*'ii  wln'ii  ennsitlerablv  diluted,  thev 
wriously  uinliTniin**  the  phvnieal  vi;jor  of  ihost*  who  an.»  constantly  ex- 
posf'd  to  tin-Ill.  M'lreovt-r,  it  is  yet  uncertain  how  far  such  matters  may 
i»ervi!  as  a  niduN  fur  thi'  d<*vfliipnii*nt  of  niirroscopie  or;raniams,  the  men* 
Kuspirinn  ijf  whii'Ii  strikes  Mieh  ti*rror  into  the  modern  mind.  The  sourctM 
from  whirh  such  jrasi-s  may  spread  into  adjoining'  premises  may  then^foro 
be  fairly  classed  as  puiilif*  nuis.*inc*-s. 

J*n'ri/'t:iiitlfjt. — In  the  c«iuntrv,  where  privy-vault?,  art'  at  a  distance 
from  the  house,  they  rarely,  if  ever,  constitute  a  nuisance  either  public  or 
]>rivat4:.  Htit  in  the  rity  the  nuisance  i-aused  by  them  is  often  disagree- 
able and  Jan;rerou.-*.  In  tlie  mo>t  p(»puliius  districts  of  New  Vork,  for 
instance,  the  ten*'nieni-h'iu.-.i'.s,  c.niaininjr  from  eijfht  to  thirty  families, 
are  built  on  tlie  front  and  rear  ol"  thi-  lots,  with  a  yanl  between  them.  In 
this  yanl  is  located  th*-  privy-vault,  and  into  the  vault  is  discharged 
through  leaders  the  rain-watiT  fri»m  the  roofs,  whih*  a  sewer-conne*.'tion 
cij^ht  or  ten  inches  fnmi  the  bntiom  of  tin*  vault  is  expected  to  carry  off 
the  fluid  contents.  This  sewer-openiuir  becomes  frequently  obstructed, 
and,  as  the  vault  receives  a  lariri*  amount  of  water,  its  eimtents  decompose 
rapidly.  iJuriti'r  a  rain  the  rush  of  water  from  the  leaders  stirs  up  the 
watiT  in  tlic  vault  and  lihenitcs  an  inunense  amount  of  jrns  held  in  tK>lu- 
tion.     I'ndcr  such  cir'-unistam-es  a  vault  is  a  terrible  nuisance. 


PUBLIC    NDISAWCES. 


45 


This  condition  of  things  can  be  remedied  to  some  extent  by  a  careful 
and  thorough  use  of  disinfectants.  (See  "  Disinfectants.")  In  New  Vorlc, 
the  Board  of  Health  sees  that  this  is  done  during  the  summer  months, 
when  the  nuisance  is  most  dangerous.  A  considerahlo  part  of  the  foul 
gases  may  also  be  carried  off  by  means  of  a  shaft  from  the  vault  to  a  point 
a  foot  or  two  above  the  roof  of  the  adjoining  buildings.  Every  privy- 
vault  in  New  York  is  required  by  the  Sanitary  Code  to  have  such  a  shaft, 
which  is  generally  made  of  galvanized  iron  and  is  at  least  eight  Inches  in 
diameter.  If  the  shaft  alone  is  not  efficient,  a  revolving  ventilator  may 
be  placed  on  top  of  it,  so  as  to  maintain  a  constant  upward  current  of  air. 
VentUating'ShaftA  and  -jn'peit. — Tlie  gases  wliich  are  discharged  from 
the  top  of  the  ventilatiiig-shafts  of  privy-vaults  and  the  extendetl  aoil- 
and  waste-pipes  of  dwelling-houses  are  sometimes  a  nuisance  to  the  occu- 
pants of  adjacent  higher  buiMings.  Although,  as  a  rule,  there  are  no 
windows  in  the  sidea  of  buildings  looking  out  upon  the  neighboring 
premises,  still  there  are  such  sometimes,  and  gases  from  such  a  source 
may  even  be  blown  into  the  front  or  rear  windows.  The  ventilating- 
pipes  may  also  pass  through  the  roof  near  a  skylight,  and  occasionally 
the  gases  be  thus  drawn  down  into  the  house.  It  must  be  confessed, 
however,  that  any  nuisance  from  these  pipes  is  very  uncommon,  as  the 
gases  are  very  quickly  diluted  with  air  so  as  to  be  unappreciable.  I  have 
found  the  odor  from  a  three-inch  ventilating-pipe  impossible  of  detection 
at  a  distance  of  ten  feet,  when  within  two  feet  it  was  insupportable. 

If  such  a  pipe,  however,  does  become  a  nuisance,  the  gases  must  l>e 
disinfected  before  they  emerge  from  it.  The  only  practicable  method  of 
accomplishing  this  is  to  make  them  pass  over  or  through  charcoal.  The 
charcoal  may  be  spread  upon  shelves  arranged  alternately  like  those  in  a 
gas-purifier  (Fig,  9),  or  it  may  be  put  upon  a  spiral  tray,  as  recommended 
by  Latham  (Fig.  10).     The  trays  should  have  wire  bottoms,  so  that  the 


Fia.  0. — Disinfcotitif;  appar&ttu  for 
Ten  li  lating -pi  pea. 


Pia  10.— Latham's  diiinfeotlng-trAy 
(spiral)  for  vcnkilating-pipen. 


current  of  air  and  gas  will  impinge  upon  the  under  as  well  as  the  upper 
side  of  the  disinfecting  material,  and  the  charcoal  should  be  broken  into 
lumps  about  as  large  as  filberts.     The  disinfectanl   had  better  be  put  at 
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the  top  of  the  pipe  rather  than  lower  down,  as  moisture  injures  the  effi< 
racy  of  the  charcoal.  A  sheet  of  charcoal  with  numerous  perforations 
might  also  be  put  in  the  pipe  transversely,  Hlting  its  calibre.  As  all  these 
methods  involve  some  friction  at  a  point  where  it  is  particularly  desirable 
To  have  free  passage  for  the  gas,  it  may  be  necessary  to  assist  the  current 
by  means  of  a  revolving  ventilating-cap. 

fSetcer-openinga. — The  openings  of  the  receiving-basins  at  street-corners 
are  not  usually  the  cause  of  any  nuisance,  as  the  basins  are  fully  trapped; 
but  the  man-holes  in  the  streets  are  not  trapped,  as  it  is  necessary  to 
have  some  points  of  relief  when  there  is  an  extra  pressure  of  gas  in  the 
sewer,  as  during  a  heavy  rain.  Although,  as  a  rule,  these  man-holes  being 
in  the  centre  of  the  street,  there  is  no  perceptible  odor  from  them  except* 
ing  in  their  immediate  vicinity,  they  do  sometimes  cause  an  appreciable 
nuisance.  If  it  is  thought  proper  to  disinfect  such  openings,  it  may  be 
done  by  an  arrangement  of  charcoal  trays  similar  to  those  described  above. 
The  matter  of  the  ventilation  of  sewers  will  be  discussed  elsewhere. 

^r€et-(pi(iers. — The  gutters  receiving  the  entire  surface  drainage,  aa 
well  as  slops  from  houses  which  are  not  connected  with  tlie  street-sewer, 
require  special  attention,  particularly  in  hot  weather.  They  ought  to  be 
washed  daily,  and  frequently  disinfected. 
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2.  Those  nuisances  which  are  nuisances  on  accowU  of  the  da»iger  of 
infection  connected  with  thetn. 

Cemeteries. — The  putrefaction  of  a  great  number  of  bodies  in  one 
place,  even  though  many  feet  under  ground,  has  been  proved  by  experi- 
ence to  often  cause  a  serious  nuisance.  When  the  yellow  fever  visited 
New  York  in  1822,  the  mortality  was  great,  and  the  attacks  of  the  disease 
frequent  and  persistent  in  the  vicinity  of  Trinity  church-yard.  It  is  stated 
that  the  place  was  crowded  with  bodies,  in  some  cases  only  covered  with 
eighteen  inches  of  earth.  There  was  a  perceptible  smell  from  this  yard, 
and  it  was  covered  with  quick-lime,  some  of  the  laborers  engaged  in 
spreading  it  being  forced  to  vomit  by  the  stench.  It  has  been  said,  in  a 
report  of  the  French  Academy  of  Medicine,  that  diphtheritic  diseases 
have  raged  in  the  vicinity  of  Pere-la-Chaise,  Montmarlre,  and  Montpar- 
iiasse,  attributed  to  the  jiutrid  emanations  from  these  cemeteries.  Pro- 
fessor Selmi,  of  Mantua,  has  discovered  in  the  stratum  of  air  which  has 
remained  for  a  certain  period  over  a  cemetery  during  a  time  of  calm, 
organisms  which  considerably  vitiate  the  atmosphere  and  are  dangerous 
to  life.  When  the  matter  in  question  was  injected  under  the  skin  of  a 
pigeon,  a  typhus-like  ailment  was  produced,  and  death  ensued  on  the 
third  day  (Dr.  De  Pietra  Santa,  quoted  by  Eassie  on  "  Cremation  '^).  It  has 
already  been  mentioned  above  that  the  best  soil  for  graveyards,  and  that 
which  insures  the  most  rapid  destrnctiou  of  the  bodies,  is  a  light,  porous 
one,  which  allows  of  the  passage  of  gas  and  liquids.  This  soil  is  also 
naturally  the  most  dangerous,  for  it  allows  the  putrid  emanations  t» 
escape  and  surface  water  to  percolate  through  it.     It  is  stated  by  Eassie 
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that  in  a  churchyard  in  Stuttgart,  in  which  only  500  bodies  were  intorrod 
yearly,  and  not  more  than  one  in  caeh  grave,  the  northwest  wind  rendered 
the  t'timimliuus  from  the  dead  perceptible  in  houses  :2oO  paces  distant. 
Many  persons  in  France  and  England  have  said  that  they  saw,  on  damp, 
mild  days,  especially  in  the  early  morning,  a  thick  visible  vapor  over  graves, 
very  nauseous  to  the  smell,  so  that  their  windows  had  to  beclosed.  There 
does  not  seem  to  be  much  evidence,  however,  that  the  pollution  of  the 
atmosphere  by  cen»eteries  has  ever  caused  much  sickness,  and  the  instances 
where  such  pollution  has  occurred  have  been  mainly  where  the  bodies 
were  insuCEcieiitly  covered  with  earth. 

The  exhumation  of  bodies,  however,  often  gives  rise  to  serious  trouble. 
Even  newly  dug  graves  sometimes  rapidly  fill  with  carbonic  acid,  which 
flows  in  from  the  surrounding  soil  (Eassie).  The  danger  of  exhumation 
is  greatest  when  old  conieteries  are  dug  over  for  other  uses,  or  a  largo 
number  of  bodies  are  taken  up  for  transportation.  Eassie  gives  many 
examples  at  this.  The  reappearance  of  the  plague  at  Modena,  in  1838,  is 
said  to  have  been  due  to  an  excavation  made  in  some  ground  where  the 
victims  of  the  plague  had  been  interred  300  years  before.  The  excava- 
tions made  for  sewers  in  the  site  where  the  victims  of  the  plague  of  16G5 
were  buried  increased  the  virulence  of  the  cholera  in  Londoti  in  1854. 
The  authorities  had  been  warned  of  this  jtrobable  result  by  Mr.  Simon. 
Dr.  Playfair  believes  that  the  fever  prevalent  in  Kome  is  due  to  the  ex- 
halations from  the  soil,  which  is  saturated  with  organic  matter.  **  In 
1843,  when 'the  parish  church  of  Minchinhampton  was  rebuilding,  the 
soil  of  the  buriftl-gronnd,  or  what  was  siiperiluons,  was  disposed  of  for 
manure,  and  deposited  in  many  of  thf*  neighboring  gardens.  The  result 
was  that  the  town  was  nearly  decimated.*'  (Eassie:  Op.  cit.,  p,  7.)  Tar- 
dieu  states  that  in  1830,  at  the  March6  des  Innocents,  on  the  site  of 
an  Old  cemetery,  temporary  burials  were  made,  and  a  ditch  was  dug  13 
feet  by  7,  and  10  feet  deep.  When  the  pavement  was  removed  and 
about  six  inches  of  sand  beneath  it,  they  came  upon  a  black,  greasy  soil, 
Hiied  with  bones  and  pieces  of  coffins,  and  exhaling  such  fetid  odors  that 
one  of  the  worknjen  was  suddenly  suffocated.  At  Riom,  in  Auvergue, 
the  earth  of  an  ancient  cemetery  was  dug  up  to  embellish  the  city.  A 
little  while  after  an  epidemic  occurred,  which  carried  off  a  great  number 
of  persons,  and  was  most  fatal  near  the  cemetery.  The  same  thing  caused 
an  epidemic,  six  years  before,  in  a  small  town  of  the  same  province,  called 
Erabert. 

On  the  other  hand,  it  has  been  remarked  by  Parent-DuchtUelet  that 
there  are  about  '-^00  exhumations  antiually  at  Pere* la- Chaise,  at  all  times 
of  the  year,  and  from  two  to  four  months  after  death;  yet  no  accident 
occurs  to  the  diggers.  And  Tardieu  states  that  the  exhumations  from 
the  cemetery  and  church  of  the  Muly  Innocents,  at  Paris,  in  1785-0,  lasted 
six  months,  and  from  15,000  to  30,000  dead  bodies  of  all  epochs  were 
taken  out  with  their  coffins.  All  degrees  of  destruction  were  seen,  from 
the  body  dissolved  and  putrefied  to  dry,  fibrous:  nnimmies.  Yet  no  acci- 
dent occurred  anioug  the  workmen  nor  In  the  neighborhood.     In  1874  the 


4ao 


PCBLIO    NtnSANCKS. 


Massachusetts  Board  of  Health  sent  out  queries  to  nearly  500  physicians 
in  difTerent  parts  of  the  country,  requesting  their  opinions  regarding  the 
influence  of  cemeteries  on  the  public  health,  and  on  the  pollution  of  air 
and  water  by  them.  The  results  of  the  investigation  are  given  by  Dr. 
Adams  in  the  Report  of  the  State  Board  of  Health  for  1875,  and  the  con- 
clusion reached  was  that,  in  this  country  at  least,  no  evil  results  could  be 
traced  to  the  practice  of  burial  in  graveyards. 

These  facts  are  enough  to  show  tliat  the  evidence  with  regard  to  the 
noxiousness  of  oemetoriea  does  not  all  point  one  way.  Their  apparent 
conflict  may  perhaps  he  to  some  extent  explained  by  supposing  that,  in 
cases  where  a  pestilence  has  resulted  from  the  opening  of  an  old  cemetery, 
the  bodies  had  been  too  much  crowded,  and  buried  with  too  little  soil 
above  them.  These  conditions  have  certainly  existed  in  very  many  of  the 
frequently  quoted  instances.  Where  the  victims  of  epidemics  have  been 
buried,  it  must  be  considered  dangerous  to  dig  them  up  without  thorough 
disinfection  and  the  greatest  precaution.  It  is  impossible  for  any  one  to 
Bay  how  long  the  materies  morbi  may  continue  to  live  underground.  Cer- 
tainly, if  organic  matter  can  be  boiled  and  frozen  without  losing  ^-itality, 
and  seeds  3,000  years  old  will  sprout  when  [>lanted,  it  would  be  hardihood 
to  assert  that  the  poison  of  cholera  or  sinall-pox,  whatever  it  is,  may  not 
lie  for  many  years  dormant,  but  not  dead,  in  the  moisture  and  equable 
temperature  of  the  grave. 

The  lapse  of  time  which  ought  to  be  allowed  before  a  grave  is  used  for 
another  body  varies,  of  course,  with  the  nature  of  the  soil  and  the  method 
of  burial.  The  estimates  which  have  been  made  of  the  time  required  for 
the  complete  destruction  of  a  body  vary  between  40  and  3  years.  Gmelin 
puts  it  at  30  to  40  years;  Wildberg  at  30;  Frank  at  'iA  to  25;  Walker  at 
7;  Tyler  at  14;  Tagg,  proprietor  of  a  London  cemetery,  12;  Maret,  3. 
Orfila  found  bodies  reduced  to  skeletons  at  the  end  of  14  or  18  months, 
even  in  coffins  (Tardieu),  Correspondingly  variable  are  the  times  6xed 
by  law  during  which  bodies  must  not  be  disturbed.  Tardieu  gives  the 
following  limits:  Hesse-Darmstadt,  30  years;  Prussia,  30;  Sigmaringen, 
20  to  '-J5;  Frankfort-on-the-Main,  SO;  Wurtemberg,  18;  Leipsic,  15; 
Milan,  10;  Stuttgart,  10;  Munich,  9;  and  France,  5. 

The  pollution  of  water  by  cemeteries  will  be  considered  elsewhere. 

In  order  to  provide  against  any  possible  danger  from  buried  bodiea, 
cemeteries  should  alwaj's  be  located  at  a  distance  from  dwellings.  In  al- 
most all  civilized  countries  it  is  now  the  practice  to  bury  the  dead  outside 
the  city  limits.  The  proper  soil  and  the  method  of  burial  have  l>een 
already  spoken  of  under  *'  Dead  Bodies."  The  true  way  of  abolishing  for- 
ever the  nuisance  of  cemeteries  is  to  burn  the  dead,  and  either  to  strew 
their  ashes  over  the  fields,  as  suggested  by  Sir  Henry  Thompson,  or  pre- 
serve them  in  columbaria. 

Wlien  bodies  are  to  bo  exhumed,  proper  precautions  should  be  taken 
against  possible  dangers.  Tlie  fatal  rases  of  persons  ex]>osed  to  graveyard 
eflluvia  seem  to  have  been  due  to  the  inhalation  of  carbonic  acid  or  sul- 
phuretted hydrogen.     The  earth  which  is  infiltrated  with  organic  matter^ 
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and  the  remains  themselves,  sliould  therefore  be  sprinkled  with  chloride  of 
iime,  and  as  far  as  possible  such  work  should  only  be  done  in  cold  weather, 
Tardieu  recommends  the  use  of  lang-ltaiidted  tools,  so  that  the  men  can 
work  without  stooping  so  much  in  the  excavation. 

^OBtitiUes, — The  main  reason  for  classing  prostitutes  as  public  nui- 
sances is  that  they  are  the  chief  agents  in  the  propagation  of  venereal 
disease.  This  part  of  the  subject  will  be  treated  of  in  another  chapter, 
and  it  only  remains  for  me  to  say  a  few  words  on  the  minor  degrees  of 
nuisance  connected  with  prostitution. 

Prostitutes  undoubtedly  do  great  harm  by  inveigling  green  boys  and 
youths  to  their  embraces.  They  are  always  well  acquainted  with  the  ways 
of  the  world,  as  well  as  with  its  vices,  and  by  long  association  with  men, 
in  addition  to  their  native  feminine  tact,  have  acquired  the  arts  by  which 
the  average  male  is  fascinated  in  a  degree  not  always  possessed  by  the 
more  modest  of  their  sex.  When  one  of  these  women  seizes  upon  a 
youth  at  the  most  susceptible  period  of  his  life,  he  is  very  apt  to  become  so 
infatuated  with  her  channsas  to  be  led  into  actual  crime  to  gratify  her  de- 
sires. The  consequences  of  such  an  entanglement  may  be  very  far-reach- 
ing, and  involve  innocent  persons  in  great  distress. 

The  sight  of  prostitutes  plying  their  trade  is  not  a  pleasant  one  for 
decent  women,  and  still  it  is  a  nuisance  eusting  to  a  greater  or  less  degree 
in  all  large  towns. 

Prostitution  can  never  be  abolished,  nor  is  it  desirable  that  it  should 
be.  It  is  as  certain  as  anything  can  be  in  this  world,  that  if  it  were 
abolished,  something  worse  would  take  its  place.  Marriage  depends  too 
much  upon  the  price  of  corn  to  bo  much  affected  cither  way,  and  the 
sexual  passion  would,  in  a  large  number  of  men,  find  its  gratification  in 
some  other  way  than  that.  The  only  question  then  is  that  of  confining 
prostitution  within  proper  limits.  To  prevent  as  far  as  possible  the  se- 
duction of  youth  who  might  otherwise  remain  chaste  for  a  time,  and  to 
prevent  any  shock  to  the  sensibilities  of  modest  women,  strinpont  laws 
should  be  passed  and  enforced  against  the  solicitation  of  men  by  prosti- 
tutes. Men  should  seek  these  women,  and  not  be  sought  by  them.  Every 
prostitute  should  be  obliged,  under  fear  of  a  severe  penalty,  to  conduct 
herself  in  public  places  like  a  virtuous  woman.  Further  than  this  it  does 
not  seem  aiilvisable  for  the  law  to  go,  excepting  for  the  purpose  of  pre- 
venting contagion. 

Diaeaseil  animals.— The  diseases  which  are  liable  to  be  communicated 
from  animals  to  men  are  glanders^  farcy,  and  hi/drophobla.  The  two 
former  diseases  affect  the  horse  and  its  congeners,  and  the  latter  the  dog 
and  some  other  carnivorous  animals  (foxes,  wolves,  cats,  martens,  and 
badgers). 

Glatuiers  and  farcy  are  essentially  the  same  disease — that  is,  they  are 
both  produced  by  the  same  poison.  They  are  intensely  contagious,  and 
may  be  either  acute  or  chronic.  The  inoculation  of  the  specific  virus  in 
one  animal  may  produce  acute  glanders,  in  another  farcy,  and  in  a  third 
chronic  glanders.     It  is  not  positively  known  whether  the  disease  ever 
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originates  spontaneously,  or  whether  it  is  oommtmicable  through  the  air, 
but  in  the  vast  majority  of  cases  it  is  undoubtedly  communicated  by  direct 
coutacl. 

In  glanders  the  most  prominent  symptom  is  the  affection  of  the  nasal 
mucous  membrane.  If  the  disease  is  chronic,  the  general  health  of  the 
animal  may  not  suffer  at  first.  There  is  some  swelling  of  the  submaxillary 
lymphatic  glands,  and  a  discharge  from  one  or  botli  nostrils,  generally 
from  only  one — at  first  watery,  afterwards  becoming  purulent,  bloody,  and 
fetid.  There  are  ulcerations  on  the  mucous  membrane,  and  acute  glanders 
is  often  developed,  and  carries  the  animal  off. 

In  acute  f/lariders  the  discharge  from  the  nostrils  is  accompanied  by  a 
high  fever,  with  cough  and  shortness  of  breath,  and  the  ulcerations  are 
deep  and  extensive. 

Chronic  farcy  commences  by  an  indolent  inflammation  of  the  lym- 
phatic glands  and  vessels,  which  become  red,  tender,  and  enlarged.  There 
is  also  an  eruption  of  cutaneous  tumors.  The  glands  and  tumors  tend  to 
suppurate  and  form  indolent  ulcers,  which  discharge  an  ichorous  fluid. 
The  general  health  may  remain  good  for  some  time,  but  at  length  ema- 
ciation sets  in,  with  cough,  and  often  acute  symptoms,  with  which  the 
animal  dies. 

In  acute  farcy  the  symptoms  are  more  urgent,  and  the  abscesses 
take  on  an  inflammatory  character. 

The  morbid  anatomy  of  all  these  forms  is  the  same,  including  injec- 
tion, swelling  and  ulceration  of  the  nasal  mucous  membrane,  and  lobular 
pneumonia. 

It  was  not  known  that  these  diseases  were  communicable  to  man  until 
Schilling  reported  a  case  in  1831,  under  tlic  title  "  MerkwOrdige  Krank- 
heit  und  Sectionsgoschichte  eincr  wahrscheinlicli  durch  Uebcrtragung 
cinos  thierischen  Giftes  eneugten  Brandrose."  Since  that  time  many 
cases  have  been  reported,  and  the  fact  of  its  communicability  is  so  well 
established  that  in  most  countries  laws  have  been  enacted  to  prevent  the 
spread  of  the  disease  among  horses  as  well  as  to  men. 

As  the  nasal  secretion  and  the  discharges  from  all  sores  and  ulcers  of 
glandered  horses  are  intensely  contagious,  it  is  of  the  utmost  necessity  to 
get  the  sick  animal  out  of  the  way  as  soon  as  possible.  It  should  be 
killed,  and  although  it  is  seldom  practicable,  it  would  be  well  if  the  body 
were  burned.  All  hay,  straw,  bedding,  etc.,  which  could  possibly  have 
been  touched  by  the  animal,  should  be  burned,  blankets,  etc.,  fumigated 
with  sulphur,  and  the  wood-work  of  his  stall  scraped  and  washed  with  a 
strong  solution  of  carbolic  acid.  In  order  to  have  all  necessary  precautions 
properly  observed,  the  Sanitary  Code  of  New  York  City  provides  (Sec. 
185):  "  That  every  %'eterinary  surgeon  who  is  called  to  examine  or  profes- 
sionally attend  any  animal  within  the  city  of  New  York  having  the 
glanders  or  farcy,  or  any  contagious  disease,  shall  within  twenty-four  hours 
thereafter  report  in  writing  to  the  Board  of  Health  of  such  city  the  fol- 
lowing facts,  viz.:  1st,  a  statement  of  the  location  of  such  diseased  ani- 
mals; :2d,  the  name  and  address  of  the  owner  thereof  ;  3d,  the  type  and 
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character  of  the  disease;^  aDd  Sec.  131  provides  that  no  animal  with 
glanders  or  farcy,  or  any  oontuf^ious  disease,  sfiall  be  in  any  way  disposed 
of,  excepting  with  the  permission  and  under  the  direction  of  the  Board  of 
Health. 

Hydrophobia  ononrs  in  do^s  with  siiflicient  freqviency  to  render  its 
prophylaxis  a  matter  of  iniportanre.  It  is  caused  by  the  inoculation  of  a 
specific  poison,  according  to  Vonatt  and  Gamgee,  and  never  originates 
S]>ontaneousIy,  even  in  animals.  Hammond  has  expressed  an  opinion 
that  it  may  sometimes  be  communicated  by  the  bite  of  a  healthy  animal, 
but  such  a  theory  would  require  a  stupendous  amount  of  proof  for  its  sup- 
port. The  virus  seems  to  exist  in  the  saliva  alone,  and  so  the  disease  is 
osoally  communicated  by  the  bite. 

A  dog  attaekfd  with  rabies  is  restless,  dull,  and  evidently  shuns  the 
light.  The  j)upils  are  dilated,  and  the  well-known  bark  is  changed  into  a 
melancholy  howl.  Sometimes  there  is  delirium,  and  the  dog  snaps  at 
imaginary  objects*  in  the  air.  The  appetite  is  lost,  but  there  is  often  con- 
siderable thirst,  and  the  animal  usually  drinks  without  difficulty.  Saliva 
dribbles  from  the  tt>ngue  and  aides  of  the  mouth,  and  emaciation,  with 
marked  retraction  of  the  abdomen,  sets  in.  There  is  constipation,  with  a 
scanty  discharge  of  urine,  and  often  a  morbid  craving  for  filth,  so  that  the 
aninialsrwill  eat  dung,  portions  of  dead  dogs,  etc.  The  disease  lasts  from 
four  to  eight  days,  and  toward  the  ei^d  the  animal  is  often  paralyzed  in  his 
hind-quarters.      It  is  always  fatal. 

The  chief  points  in  the  projihylaxis  of  hydrophobia  are  to  kill  every 
mad  dog,  and  to  keep  every  dog  that  has  been  bitten  by  another  under 
strict  surveillance,  and  kill  him  as  soon  as  he  becomes  sick.  The  only  ex- 
ception to  be  made  to  these  njlea  is  when  a  human  being-  has  been  bitten 
by  a  dog  stipposc-d  to  he  rabid.  In  such  cases  the  aiiimal  should  not  bo 
immediately  killed,  but  should  be  confined  until  the  true  nature  of  the 
disease  is  beyond  doubt;  for  if  the  animal  should  recover,  it  would  re- 
lieve the  bitten  person  from  terrible  anxiety.  The  Xew  York  Sanitary 
Code  makes  essentially  these  provisions,  and  adds  that  "  the  dead  body  of 
any  animal  that  died  of  such  disease  shall  be  at  once  buried  not  less  than 
three  feet  under  ground,  at  some  place  not  within  1,000  feet  of  any  resi- 
dence."    It  would  perhaps  be  better  to  have  them  burned. 

The  diseases  of  food  animals  are  considered  elsewhere. 


3.   TVtotfc  nuUance9  which  are  nuisancer  on  accoufU  of  Uieir  danger- 

ouan&ts. 

Every  year  persons  are  killed  or  injured  by  preventable  acoidents,  and 
many  of  these  accidents  are  due  to  the  carelessness,  greed,  or  parsimony 
of  individuals,  who,  in  one  way  or  another,  render  their  premises  a  source 
of  danger  to  the  lives  and  limbs  of  others.  The  most  common  nuisances  of 
this  class  are  unprotected  stairways  and  areas,  uncovered  cellar  ap- 
proaches, unguarded  excavations,  buildings  in  course  of  erection,  swing- 
ing signs,  imperfectly  fastened  tlag-staiis  and  poles,  insecure  chimneys, 
and  ferocious  animals. 
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It  is  the  duty  of  the  public  authorities  to  see  that  all  depresstoiis 
below  tht*  level  of  the  street,  roadway,  or  sidewalk,  into  whirha  passenger 
may  blip  or  step,  are  jjroperly  protected,  either  by  railings,  ft-nceis,  or  closo 
covers.  Openingii  in  the  roadway  should  have  an  additiojial  protection  at 
night  by  moans  of  lights. 

Where  new  buildings  are  erecting,  there  is  a  certain  amount  of  danger 
from  falling  tools,  bricks,  and  pieces  of  lumber.  The  dangerous  locality 
should  cither  be  protected  by  a  temporary  shed,  with  a  roof  over  the  side- 
walk made  of  plank  thick  enough  to  resist  the  impact  of  anything  likely 
to  fall  upon  ii,  or  the  public  may  be  prevented  from  passing  within  a  cer- 
tain <listance  by  fences,  or,  as  is  the  custom  in  Paris,  by  men  stationed  to 
warn  them  away. 

Swinging  ^igns,  and  signs  wluch  stretch  over  the  sidewalk,  should 
never  be  allowed;  and  a  penalty  should  be  enforced  against  the  owner  of 
any  building  from  which  falling  bricks  or  stones,  etc.,  injure  any  passer- 

by- 

The  laws  relating  to  ferocious  animals  ought  to  be  exceedingly  strin- 
gent. Dogs  that  arc  known  to  be  cross  should  be  kept  in  confinement 
when  on  their  master's  premises,  and  when  taken  out  should  be  properly 
muzzled.  Cross  cattle  and  biting  or  kicking  horses  should  also  bo  kept 
under  strict  surA'cillance,  and  their  owners  held  responsible  for  any  dam- 
age done  by  them.     Biting  horses  should  certainly  always  be  muzzled. 


4.  T/tone  nultturmtm  xehich  are  nuiaitrioe^  on  account  of  t/t4i  nmokt 
caused  by  them. 

Among  the  unpleasant  results  of  the  immense  development  of  manu- 
factures in  modern  times  is  the  discharge  of  enormous  volumes  of  smoke 
into  the  atmosphere,  defiling  the  face  of  nature  and  causing  great  incon- 
venience and  discomfort  to  human  beings.  All  factories  in  which  large 
fires  are  kept  are  more  or  less  of  a  nuisance  in  this  respect;  but  the  estab- 
lishments against  which  complaints  are  most  frequently  made,  in  my  ex- 
perience, are  box  factories,  planing-niills,  founderies,  forges,  potteriea, 
dye-housea,  sugar  refineries,  and  breweries. 

The  composition  of  smoke,  as  it  leaven  the  chimney,  depends  largely 
upon  the  character  of  the  fuel  used.  The  visible  portion  of  it  is  uncon- 
sumcd  carbon,  but  there  are  also  various  acid  products  of  combustion, 
beside  the  normal  constituents  of  the  air  and  some  water.  According  to 
Parkea,  anthracite  coal  smoke  adds  to  the  air  carbonic  anhydride,  car- 
bonic oxide,  hydrogen,  cArburetted  and  sulphuretted  hydrogen,  nitrogen, 
water,  carbon,  and  sulphuric  acid.  Angus  Smith  found  in  the  black 
smoke  of  a  sugar  refinery,  of  carbonic  acid  7.13  parts,  of  carbonic  oxide  .52 
parts,  of  oxygen  12.03  parts,  and  of  nitrogen  79.42  parts,  besides  water» 
soot,  and  sulphurous  acid.  In  common  smoke  he  found  2.5.3  parts  of  car- 
bonic acid,  18.61  of  oxygen,  and  78.80  of  nitrogen.  The  chief  nuisance 
caused  by  smoke  is  due  to  the  unconsumed  particles  of  carbon. 

The  amount  of  carbon  which  escapes  in  smoke  depends  on  the  charao- 
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ter  of  the  fuel  used,  and  also  on  the  way  in  which  it  is  added  to  the  fire. 
The  unconsumed  carbon  is  of  course  that  which  has  either  never  been 
heated  to  the  point  at  which  it  combines  with  oxygen,  or,  if  so  heated,  has 
not  come  in  contact  with  oxygon.  The  former  is  generally  the  case,  and 
the  failure  to  attain  the  proper  temperature  may  be  due  to  any  one  of 
many  causes.  In  order  to  keep  up  a  fire  there  must  be  a  constant  sup- 
ply of  fresh  air,  and  that  from  which  the  oxygen  has  already  been  taken 
must  be  withdrawn,  l^his  continual  and  rapid  change  of  the  air  in  con- 
tact with  the  heated  substances  is  brought  about  by  the  difference  in 
weight  of  lieated  and  cold  air,  and  constitutes  what  is  called  the  draught 
of  the  furnace.  Now,  if  the  fuel  used  be  light  and  porous  in  texture,  if 
particles  arc  easily  detached  from  it,  the  dlBiutegratiou  which  begins  when 
it  is  heated  to  a  certain  point  even  short  of  ignition,  will  result  in  the 
whirling  away  of  small  particles  and  even  cinders  in  the  air-current  before 
they  are  consumed.  Accordingly  the  use. of  shavings,  sawdust,  and  splin- 
ters of  wood  for  fuel  produces  heavy  clouds  of  smoke,  and  the  box  facto- 
ries and  planing-niills,  which  consume  their  waste  both  to  get  rid  of  it  and 
to  economize  in  coal,  aro  the  objects  of  frequent  complaints.  Bituminous 
coal  also  causes  a  thick  black  smoke,  and  as  this  is  tlie  coal  generally 
used  in  England,  the  smoke  nuisance  is  a  more  common  one  there  than 
here.  Anthracite  coal,  on  the  other  hand,  being  hard  and  coherent,  and 
consuming  slowly  at  a  red  heat,  produces  very  little  smoke,  and  rarely  gives 
rise  to  a  nuisance  unless  the  sulphurous  gases  from  it  are  plentiful  enough 
to  be  noticed.  Wood,  being  a  soft,  not  closely  knit  fuel,  also  causes 
some  smoke;  and  if  it  be  green,  the  water  of  the  sap  absorbs  so  much 
heat  during  its  conversion  into  steam,  that  considerable  of  the  CArbon 
escapes  unconsumed.  The  method  of  firing  also  has  its  influence  in  the 
production  of  smoke.  If  the  fresh  coal  is  spread  over  the  entire  surface  of 
that  already  heated,  the  sudden  cooling  of  the  upper  layer  produces  an 
abundant  evolution  of  smoke,  A  too  abundant  and  a  too  scanty  supply 
of  air  produce  the  same  effect.  If  the  supply  is  too  abundant,  a  por- 
tion of  the  coal  is  cooled  sufficiently  to  give  off  smoke;  and  if  it  is  too 
scanty,  some  of  the  carbon  has  no  opportunity  of  cumbioing  with  oxygeni 
and  so  passes  oil  as  soot. 

The  prevalence  of  smoke  in  the  atmosphere  does  not  seem  to  produce 
any  injurious  effect  upon  the  public  health.  The  yearly  mortality  of 
England,  which  suffers  more  than  any  other  country  from  the  smoke 
nuisance,  is  very  low,  being  in  I>ondon,  for  instance,  only  about  23  in 
1,000,  and  in  ihe  great  manufacturing  town  of  Manchester,  only  28  in 
1,000.  In  Pittsburg,  Peim.,  where  bituminous  coal  is  used,  and  the  smoke 
nuisance  exists  in  a  high  degree,  the  annual  mortality  is  only  26  or  27 
per  1,000,  which  is  not  high,  considering  the  large  factory  population. 
But  a  large  amount  of  smoke  in  the  air  does  appreciably  affect  the  comfort 
of  those  who  have  to  inhale  it.  If  it  is  very  dense,  it  produces  some  irrita- 
tion of  the  throat  and  sometimes  a  feeling  of  dryness,  with  a  tickling  dough. 
It  may  also  cause  smarting  of  the  eyes,  and  increased  vascularity  of  the 
conjunctiva,  with  lachrvmation.  This  is  more  likely  to  be  the  case  with 
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wood'Smoke  than  with  ooal-smuke,  probably  owing  to  the  presence  of  pyro- 
ligneous  acid  or  other  acid  products  of  debtructive  distillation.  The  smoke 
of  isolated  factories  is  not  always  a  nuisance,  for  in  fine  weather  it  usu- 
ally rises  and  is  so  dissipated  in  the  air  that  it  is  not  perceived  anywhere 
offensively.  But  in  damp  weather,  and  when  the  barometric  pressure  is 
light,  it  sinks  to  the  ground  in  the  immediate  vicinity  of  the  chimney,  to 
the  great  discomfort  of  those  who  live  near  by.  The  meteorological  con- 
ditions affect  the  gaseous  products  of  combustion,  of  course,  as  well  as 
the  carbon,  and  the  air  of  a  manufacturing  town  is  at  times  therefore 
much  richer  in  carbonic  acid  than  at  others.  Angus  Smith  found  on  a 
foggy  day  in  Manchester  .0679  per  cent,  of  c-arbonic  acid  in  the  air, 
and  in  ordinary  weather  only  .0403  per  cent.,  a  difference  of  over  60  per 
cent.  , 

Tliis  amount  of  carbonic  acid  is  not  enough  to  appreciably  affect  the 
health,  which,  however,  may  possibly  in  some  cases  be  indirectly  injured 
by  the  fact  that  windows  and  doors  have  to  be  kept  shut  to  keep  out  the 
smoke,  and  so  ventilation  is  ijiterfercd  with. 

In  the  case  of  ordinary  chimneys,  there  is  usually  no  nuisance  unless 
there  are  windows  at  a  higher  level  than  the  chimney-top,  into  which 
smoke  is  carried  by  the  wind.  The  cliimney  should  then  be  built  higher, 
or  extended,  by  means  of  a  metallic  flue,  to  a  point  above  the  roofs  of  the 
adjoining  buildings,  and  the  nuisance  will  be  abated.  But  in  the  case  of 
factories,  the  volume  of  smoke  is  too  great  to  be  thus  disposed  of,  and 
different  appliances  have  been  invented  to  consume  the  smoke  before  it 
reaches  the  chimney. 

The  question  has  been  raised  as  to  the  desirability  of  consuming  all 
the  smoke.  Consumption  means  the  conversion  of  this  escaping  utiburned 
carbon  into  carbonic  acid  or  carbonic  oxide,  and  the  addition  of  so  much 
of  these  poisonous  gases  to  the  atmosphere.  Is  not  the  unburned  car- 
bon, it  has  been  said,  less  noxious  and  dangerous  to  the  community  than 
the  carbon  gases  would  be?  As  long  as  we  have  abundant  proof  of  the 
discomfort  caused  by  the  former,  and  no  evidence  at  nil  of  any  dangerous 
effects  from  tiie  latter  when  discharged  into  the  air  from  a  lofty  chimney, 
the  problctfn  seems  hardly  worth  discussing. 

One  method  which  has  been  proposed  for  preventing  the  evolution  of 
black  smoke  is  to  have  the  air-draught  enter  the  fire-bed  from  above  in- 
stead of  from  below,  and  pass  through  the  fresh  coal  before  reaching  that 
already  heated.  Thus  the  gaseous  emanations  and  the  solid  particles  from 
the  coal  which  was  becoming  ignited  would  have  to  pa^  through  the 
highly  heated  layer  before  reaching  the  chimney.  The  objection  to  this 
is  that,  the  draught  being  away  from  the  fresh  coal  instead  of  toward  it, 
the  firo  does  not  bum  briskly  enough,  and  the  heat  contained  in  the 
freshly  applied  coal  is  not  evolved  quickly  enough  to  satisfy  the  present 
necessities  of  industrial  works.  The  principlu,  however,  is  a  good  one, 
and  should  always  be  followed  in  firing*any  furnnce  whatever.  That  is  to 
say,  the  fresh  coal  should  be  put  on  near  the  door,  so  that  the  unconsuroed 
particles  that  (ly  off  will  have  to  go  over  an  extensive  bed  of  hot  coal  before 
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escaping  from  the  fire-bed.  It  is  too  general  a  practioo  with  stokers  to 
do  the  exact  nppoBJte  of  this,  Jind  throw  the  fresh  fuel  toward  the  back  of 
the  furnace,  raking  the  incandescent  coal  toward  the  front. 

In  other  cases  the  smoke  from  the  first  fire  has  been  passed  through 
a  second  one,  or  over  ridges  of  iron. or  stone  heated  to  redness.  Still 
other  smoke-consumers  act  on  the  principle  of  introducing  more  oxygen 
at  the  rear  of  the  fire-bed,  and  mingling  it  with  the  smoke  before  it  enters 
the  chimney,  either  by  perforations  in  the  bottom  and  sides  of  the  fire- 
plate,  or  by  single  flues  of  a  larger  size.  Where  this  is  done,  the  air 
should  be  heated  before  it  ia  mingled  with  the  gaites,  or  its  cooling  effeot 
may  make  the  smoke  more  abundant  than  before.  Others  have  intn> 
duced  a  jet  of  steam  into  the  fire;  the  water  is  decomposed,  and  the  liber- 
ated hydrogen  and  oxygon,  forming  now  combinations,  increase  the  heat 
of  the  fire  and  diminish  the  amount  of  unconRumed  carbon. 

Some,  instead  of  trying  to  consume  all  the  carbon,  have  precipitated 
it  as  far  as  possible  in  the  chimney,  either  by  a  jet  of  steam,  or  by  a  spray 
of  cold  water.  In  this  way  a  considerable  amount  of  it  may  be  carried  to 
the  bottom  or  sides  of  the  flue,  and  removed  thence  when  there  is  a  suffi- 
cient accumulation. 

Notwithstanding  the  theoretical  perfection  of  some  smoke-consuming 
apparatus,  their  success  depends  so  much  upon  the  intelligence  and  care- 
fulness of  the  persons  who  use  them,  that  they  are  often  practically  use- 
less. Almost  all  the  forms  become  clogged  with  soot  and  ashes  and  are 
very  soon  inoperative,  unless  they  are  frequently  examined  and  cleaned. 
This  the  engineers  and  stokers  will  not  do  without  constant  watching,  and 
consequently  smoke-consumers,  which  work  well  whon  first  constructed, 
will  often  in  a  very  short  time  have  no  effect  at  all,  and  the  nuisance  that 
they  were  expected  to  abate  will  be  just  as  bad  as  before. 

The  most  successful  smoke-consumer  that  I  have  seen  is  one  in  which 
the  fire-bed  is  beneath  the  anterior  third  of  the  boiler,  and  the  flame  and 
heated  air  and  smoke  are  carried  thence  through  a  narrow  passage  between 
the  under  side  of  the  boiler  for  the  reumiiulcr  of  its  length,  and  a  V-shaped 
fire-plate  with  perforations,  through  which  fresh  air  is  sucked  in  by  the 
draught. 

But  no  smoke-consumer  does  more  than  palliate  the  nuisance  and 
make  it  less  intolerable  than  before.  When  the  rapidity  of  the  draught, 
and  the  impossibility  of  slowing  it  much  without  putting  out  the  fire,  are 
considered,  it  may  be  well  doubted  whether  the  smoke-nuisance  can  ever, 
in  the  nature  of  things,  be  effectively  abated,  so  long  as  the  U5e  of  light  or 
porous  fuel  is  adhered  to. 

5.  Those  nuisances  tchick  are  nuisances  on  account  of  the  noise  caused 
by  t/iem. 

It  is  quite  possible  that  the  diffsronce  in  the  rate  of  mortality  in  town 
and  country  may  be  in  part  due  to  the  constant  wear  and  tear  of  city  life, 
in  comparison  with   the  quiet,   humdrum   life   of  country  people.     And 
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the  nervous  strain  to  which  the  dwellers  in  cities  are  subjected  is  not 
alone  duo  to  the  greater  business  activity,  the  more  intense  rivalry,  and 
the  more  irregular  habits,  but  also  in  some  degree  to  the  incessant  mental 
concentration  required,  on  account  of  the  many  distracting  influences  that 
continually  assail  their  senses.  Whether  the  din  and  rattle  of  the  streets, 
of  machinery,  of  railroads,  etc.,  actually  injure  the  health  of  a  population, 
there  are  no  reliable  statistics  to  prove  or  disprove;  but,  from  the  fact  that 
invalids  and  delicately  organized  people  are  distressed  by  constant  noise, 
it  is  not  an  overdrawn  inference  that  the  terrible  racket  which  assails  the 
ears  of  people  in  our  time  may  be  one  factor  in  the  remarkable  iocreaae  of 
insanity. 

Exposure  to  a  bright  light,  and  over-exertion  of  the  eyes  in  straining 
to  distinguish  minute  objects,  produce,  as  is  well  known,  certain  forms  of 
disease,  and  rosulc  in  impaired  vision.  Why  is  it  not  fair  to  suppose  that 
the  incessant  pounding  of  waves  of  air  upon  the  tympanum,  with  the 
violent  jarring  of  the  delicate  bones  and  membranes  of  the  ear,  may  pro- 
duce changes  in  that  organ  which  will  impair  the  sense  of  hearing?  It 
would  be  interesting  to  note  whether  deafness  from  all  causes  is  more 
common  in  cities,  and  in  }>ersoiis  exposed  to  constant  noise,  like  railroad 
employees  and  factory  hands,  than  in  those  who  lead  a  more  quiet  life  in 
rural  repose. 

The  most  common  sources  of  noise  are  railroads,  factories,  machine- 
shops,  forger,  boiler-works,  steam-whistles,  exhaust-pipes,  bells,  fireworks, 
and  street  pavements. 

The  noise  caused  by  the  first  five  of  these  nuisances  cannot  be  abated, 
and  such  works  should  always  be  at  a  great  distance  from  dwellings. 

Steftm-ir/tUtU's  are  used  by  many  fuctorios  as  an  indiration  to  the  em- 
ployees when  to  begin  and  when  to  stop  work.  The  suddenness  of  the 
noise  and  its  piercing  quality  render  it  a  great  nuisance,  and  in  England 
its  emplo^Tnent  is  regulated  by  the  Steam  Whistles  Act  of  1872,  The 
steam-whistle  should  be  abolished  in  crowded  localities,  or  at  least  limited 
to  a  single  puff  of  steam,  and  not  be  allowed  to  screech  for  several  minutes, 
•■  the  custom  often  is. 

Exhaitst-pipts  should  always  discharge  the  spent  steam  above  the 
roof  of  the  building.  Even  then  tiie  condensed  vapor  falls  in  a  hhowcr  of 
rain,  and  constitutes  a  nuisance  to  citizens  below,  and  may  ru.st  nuichincry 
or  rot  wood  in  its  vicinity.  The  escaping  steam  from  a  high  pressure 
engine  too  often  makes  a  peculiar  ptiffing  or  intermittent  blowing  sonnd, 
which  is  very  distressing  to  those  within  hearing  of  it.  Both  those  ob- 
jectionable features  may  be  obviated  by  having  the  exhaust  discharge 
into  a  condenser  on  the  roof,  which  need  be  nothing  more  than  a  covered 
hogshead,  half  filled  with  water,  which  condenses  most  of  the  steam,  and 
muffles  the  unpleasant  sound  so  that  it  is  scarcely  audible. 

Chnrvh  MU  and  chimes^  and  those  attached  to  factories  and  schools, 
together  with  striking  tower-clocks,  add  to  the  noise  of  largo  towns,  and 
would  seem  to  bo  entirely  unnecessar)*,  though  their  abolition  would 
probably  meet  with  great  opposition. 
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The  nuisance  caused  hyjireworka  occurs  so  seldom  that  it  is  not  so 
prominent  as  those  previously  mentioned.  Both  on  account  of  the  noise 
and  the  danger  of  fire,  their  use  should  be  limited,  and  only  allowed  under 
strict  police  regulations. 

Among  all  the  noises  of  a  great  city,  that  caused  by  the  rattling  of 
vehicles  over  streets  paved  with  stone  is  the  worst  and  the  most  difficult 
to  prevent.  The  substitutes  for  stone  pavement  which  have  been  most 
highly  reootumended  for  their  freedom  from  noise  are  wood  and  asphalt, 
and  of  those  probably  the  latter  is  preferable.  The  matter  of  pavements 
will,  however,  be  discussed  elsewhere. 

In  this  chapter  many  subjects  have  been  omitted,  some  of  them,  like 
coke-ovens,  for  example,  because  they  do  not  exist  in  this  country,  and 
others,  as  the  retting  of  hemp  and  flax,  because,  so  far  as  I  know,  the 
process  is  not  here  attended  by  nuisance.  The  aim  of  the  chapter  has 
been  not  to  make  a  complete  resume  of  the  arts  and  industries,  with  the 
nuisance  caused  by  each,  and  the  method  of  its  abatement,  but  to  men- 
tion enough  of  them,  and  give  enough  detail  as  to  processes  and  results, 
to  furnish  medical  men  with  general  indications  for  the  managemeDt  of 
such  nuisances. 
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QUARANTINE. 

[with  reference  solely  to  seaport  towns.] 


The  principles  which  should  govern  the  practice  and  workings  of 
quarantine  are  certainly  among  the  most  complex  of  hygiene  and  medi- 
cine. If  it  be  borne  in  mind  how  varied  are  the  theories  that  prevail  with 
regard  tc  ;he  conditions  of  the  development  of  epidemics;  the  fact  that 
in  every  country  different  elements  of  predisposition  or  of  immunity  with 
regard  to  these  epidemics  exists;  also  that  a  system  of  quarantine,  while 
it  confers  advantages  on  those  it  protects,  often  imposes  grave  incon- 
Tenienoes  on  those  it  interdicts — it  will  bo  at  once  appreciated  how  difficult 
it  is  to  express,  in  administrative  formuhe,  regulations  applicable  to  every 
case.  The  difliculty  is  still  further  enhanced  by  the  fact  that  quarantine, 
in  the  first  instance,  is  an  offspring  of  the  ignorance,  superstition,  and  a 
paralyzing  fear  consequent  upon  the  deva-stations  of  some  overwhelming 
scourge  of  the  Middle  Ages,  which  found  expression  in  ill-judged  and  ex- 
treme repression.  Even  at  this  day,  in  many  portions  of  Southern  Europe, 
these  ancient  traditions  still  cling  with  pertinacity  to  the  practical  work- 
ings of  quarantine;  indeed,  our  own  country,  which  of  all  others  should 
be  notably  free  from  any  such  influence,  has  in  certain  places,  during  the 
epidemic  of  the  past  season,  fallen  back  to  the  practice  and  spirit  of  the 
Dark  Ages,  as  manifested  in  the  total  exclusion  of  persons  and  merchan- 
dise. In  such  localities  the  experience  and  observation  of  pa^t  epidemics 
in  this  and  other  countries  are  ignored;  the  study  of  the  natural  history 
of  epidemics,  which  has  faithfully  formulated  their  modes  of  transmission, 
and  so  pointed  out  the  rational  measures  for  their  contravention,  are  lost 
sight  of  in  the  panic  which  prevails. 

Few  subjects,  therefore,  have  given  rise  to  opinions  so  widely  diverse, 
or  have  been  the  subject  of  discussion  so  varied  and  extended;  on  the 
one  hand,  the  advocates  of  uon-intercourae  and  exclusion;  tjii  the  other, 
tlie  advocates  of  the  most  unrestricted  intercours(*  I'ntil  very  recentiy 
it  has  been  with  this  last  class  that  the  advocates  of  a  rational  quarantine 
were  called  upon  to  discuss  its  legitimate  sphere.  An  unrestricted  inter- 
course followed  as  a  natural  result  the  development  of  hygienic  studies. 
Regarding  filth  in  all  its  varied  relations  as  a  nece-ssary  factor  for  the 
presence  of  disease-germs,  the  advocates  of  this  doctrine  relied  upon  sani- 
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tary  measures,  vigorously  applied,  as  affording  the  desired  protection  to 
any  community. 

Still  a  third  class  should  be  mentioned  in  this  connection,  viz.,  those 
who  advocate  a  uniform  system  of  quarantine.  Those  who  belong  to  this 
class  lose  sight  of  the  fact  that  distance  from  the  seat  of  infection, 
climatic  influences,  the  peculiar  topographical  relations  uf  the  locality, 
as  well  as  the  social  condition  of  the  people,  are  all  so  many  different  ele- 
ments to  be  considered  in  adjusting  such  a  system  to  a  particular  place 

Without  attempting  a  historical  review  of  iho  subj<*ct,  interesting  as 
it  would  be,  as  showing  the  rise  and  development  of  these  antagonistic 
views,  it  will  be  the  object  of  this  paper  to  consider  the  value  of  the  dif- 
ferent propositions,  point  out  their  respective  defects,  and  illustrate  from 
practical  workings  principles  applicable  to  any  locality. 

Definition, — The  word  "  Quarantine,"  derived  in  the  first  instance 
from  the  limit  of  time  considered  necessary  for  the  observation  of  i>er- 
sons  and  merchandise  suspected  of  exposure  to  pestilential  contagion,  has 
in  its  present  application  little  of  its  original  signiticanceL.  While  the 
tenn  is  no  longer  intended  to  express  the  duration  of  observation,  taken 
in  connection  with  sanitary  studies,  it  comprises  the  te  hole  series  uf  rtstr  if - 
live  (tnd sanititry  mtasnrts  destined  to  prevent  the  introduction  and  spread 
in  a  locality  of  an  epidemic  or  contagious  affection.  These  measures  consist 
not  only  in  placing  barriers  and  restraints  to  free  intercourse,  but  also  in 
making  every  effort  possible  to  modify  the  receptivity  of  an  exposed  com- 
munity, should  the  seeds  of  such  an  epidemic  disease  be  planted  in  its 
midst  ;  for  the  march  of  every  affection  transmissible  by  man  is  subordi- 
nate to  two  conditions:  first,  the  greater  or  less  intensity  of  the  contagion, 
no  matter  how  transmitted;  and  second,  the  degree  of  receptivity  of  the 
threatened  populations — this  susceptibility  being  dependent  chiefly  on 
their  hygienic  conditions. 

All  restrictive  measures,  however  applied,  have  for  their  object  ioatop 
the  propagation  of  the  morbid  cause.  Hygienic  measures  should  protect  a  lo- 
cality, or  it  maybe  section  of  country,  from  the  action  of  this  cause,  either 
by  preventing  its  penetration  or  by  restricting  its  development.  Now, 
these  two  classes  of  measures,  naturally  so  interdependent  the  one  upon 
the  other,  have  each  been  made  the  exclusive  point  of  departure  of  sani- 
tarians, both  parties  regarding  the  two  orders  of  measures  as  twodistinct, 
irreconcilable  methods.  On  the  one  hand,  the  contagion ists,  who  see  in 
the  propagation  of  an  epidemic  only  a  series  of  morbid  acts  fatally  im- 
posed upon  thousands  of  similar  organisms  by  the  contact  of  h  specific 
germ,  advocate  only  restrictive  measures;  while  on  the  other  hand,  the 
partisans  of  a  spontaneous  origin  of  disease,  who  ascribe  the  entire 
trouble  to  defective  hygienic  conditions,  overlook  the  fact  that  epidemics 
often  invade  the  most  salubrious  locality,  and  therefore  must  be  combated 
by  other  measures  than  those  which  are  purely  hygienic.  Certainly,  hy- 
giene alone  cannot  confer  an  immunity  romjmrable  to  that  which  keeps  the 
pe#tilence  at  a  distance,  or  at  least  weakens  its  transmissible  properties. 

These  propositions  arc  far  from  being  purely  hypothetical;  the  teach- 
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iiigs  of  the  pure  scliool  of  hygiene  are  to-day  chiefly  accepted  in  England^ 
where  hygienic  measures  are  alone  relied  on  for  preventing  the  ingress  of 
epidemic  communicable  diseases.  The  natural  result  of  this  doctrino  is  the 
suppression  of  quarantines,  the  abolition  of  all  obstacles  to  free  commer- 
cial intercourse,  the  unrestricted  circulation  of  passengers  and  merchan- 
dise. The  promulgation  of  such  a  doctrine  would  evidently  meet  a  hearty 
reception  among  a  mercantile  and  commercial  people.  Self-interest  is  a 
powerful  lever  to  sway  and  determine  definite  action,  particularly  if  the 
teachings  of  science  can  be  shown  to  harmoni/e  therewith.  As  a  further 
consequence  of  this  doctrme,  the  practical  development  of  hygienio 
studies  has  been  immensely  stimulated  in  Great  Britain,  which  now  occu- 
pies the  foremost  rank  among  nations  in  matters  pertaining  to  hygiene. 
I  cannot,  however,  regard  her  partial  immunity  as  due  wholly  to  this 
cause.  Her  natural  isolation  from  the  continental  masses;  her  climatic 
conditions,  which  probably  render  the  propagation  of  the  yellow  fever 
germ  impossible;  her  great  distance  from  the  endemic  seat  of  the  pes- 
tilence— all  these  enable  her,  so  far  as  yellow  fever  is  concerned,  to  main- 
tain with  impunity  the  free  ^^ pratique  "  of  her  ports. 

While  the  sameness  of  language  and  literature  causes  us  to  adopt  in 
so  many  ways  the  views  and  teachings  of  English  scientists,  we  must  not 
forget  that  in  all  the  conditions  above  mentioned  we  occupy  an  entirely 
different  situation.  Though  we  concede  pre-eminence  to  her  sanitary 
organization,  which  extends  to  every  hamlet  and  locality  in  the  land,  wo 
must  not  blindly  adopt  conclusions  which  would  cause  us  to  trust  to  hy- 
gienic efforts  alone,  as  a  means  of  repressing  the  progress  of  epidemics. 

The  majority  of  readers  have  probably  not  forgotten  how  seriously 
Great  Britain,  acting  on  the  above  principles,  suffered  from  the  scourge 
of  the  cattle  plague.  The  French  veterinary  surgeons,  recognizing  early 
the  contagious  character  of  the  epidemic,  promptly  took  vigorous  meas- 
ures to  strike  at  the  root  of  the  pestilence.  In  order  to  prevent  the 
spread  of  the  disease,  they  found  it  necessary  to  kill  not  more  than  a 
hundred  cattle;  while  in  England,  owing  to  the  anarchy  of  opinions, 
events  followed  their  natural  course — a  mortality  of  300,000  cattle  was 
the  result. 

It  is  therefore  important  that  clear  and  positive  views  should  bo  en- 
tertained with  regard  to  the  necessity  of  employing  preventive  measures 
before  the  arrival  of  a  scourge.  In  harmony  with  this  idea,  localities  or 
countries  should  organize  measures  which  keep  at  a  distance  from  tho 
mass  of  the  population  an  approaching  pestilence,  while  at  the  same  timo 
these  measures  should  be  of  a  character  that  will  interfere,  as  little  as 
possible,  with  the  freedom  of  iudiviiluals  and  the  requirements  of  com- 
merce. Quarantine  and  commerce,  which  for  centuries  have  been  antag- 
onistic, can  co-operate  for  tlie  stame  result.  The  careful  study  of  tho 
propagation  of  epidemics  shows  that  repressive  action  and  commercial 
interests  may  work  in  the  most  perfect  harmony;  that  the  series  of  meas- 
ures adapted  to  oppose  the  introduction  of  a  contagious  disease  are 
those  which   facilitate  in   the  hi^rhest  deg^e  the  active  interchange  of 
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commercial  products;  that,  so  far  from  sequestrating  commorcially  locali- 
ties in  which  epideniics  exist,  or  obstructing  wholly  those  which  may  be 
threatened,  an  interchange  of  persons  and  commodities  may  constantly 
occur. 

Although  the  question  whether  our  epidemics  of  yellow  fover  are  of 
ittdtgeno^ia  or  exotic  origin  is  again  being  ag^itated,  I  do  nut  propose  in 
this  connection  to  review  or  argue  the  subject.  Velio w  fever  is  not  a  new 
visitant  to  any  portion  of  our  seu-board.  Epidemics  yearly  appear  upon 
some  part  of  its  vast  extent.  For  nearly  two  centuries  the  most  careful 
and  painstaking  minds  of  the  profession  have  from  time  to  time  studied 
these  incursions,  and  during  that  whole  period  hardly  an  epidemic  has 
occurred  which  wus  not  positively  traced  to  importation.  While  there 
Are  instances,  in  Xew  Orleans  and  some  of  the  other  cities  of  the  Gulf, 
which  would  seem  to  militate  against  this  conclusion,  because  the  disease 
has  appeared  in  the  same  locality  during  consecutive  years,  this  has  been 
aatisfactorily  explained  by  the  defeetive  sanitary  condition  of  the  locality, 
as  also  by  the  fact  that  the  germ  had  probably  remained  dormant  in 
some  closed  building  or  cellar,  where  ingress  of  air  had  been  prevented 
during  the  winter  niunths. 

From  other  sbor'-s,  then,  through  the  channels  of  commerce,  both 
yellow  fever  and  cholera  gain  their  lodgment.  Do  not  the  first  dictates 
of  reason  resp^ftid  to  the  demand  that  their  introduction  be  prevented, 
and  that  measures — call  them  quarantine  or  sanitary  inspection,  it  mat- 
ters not — be  taken  to  prevent  their  ingress,  rather  than  trust  to  purely 
hygienic  measures  which  can  at  best  work  only  on  restricted  localities? 
On  the  other  hand,  as  we  have  already  intimated,  we  must  not  pass  to 
the  other  extreme  of  advocating  an  ol>stru€tive  quarantine.  The  pesti- 
lence of  the  past  season,  which  has  raged  so  fearfully  through  the  South- 
west, has  produL't'd  a  feeling  akin  to  terrorism  throughout  that  whole 
aection.  The  leading  ])hysiciansmake  no  other  suggestion  against  future 
invasions  of  yellow  fever  than  absolute  nou -intercourse  between  that 
section  of  country  and  the  West  Indies  for  six  months  of  each  year. 
While  I  rocognizo  fully  the  difficulties  which  are  inherent  to  their  climate 
and  proximity  to  the  foci  of  the  disejise,  such  recommendations,  it  ap- 
pears to  rae,  are  not  deductions  from  observation  and  study,  but  partake 
rather  of  the  spirit  of  the  Middle  Ages.  Nor  an*  these  remarks  made 
without  weighing  their  import  and  future  application.  An  exj>erience  of 
seven  seasons,  at  a  port  %vhere  for  four  months  of  each  year  infected  vea- 
vels  arrive  daily,  enables  me  to  speak  somewhat  authoritativel}*. 

Having  listened  to  the  detailed  recital  of  the  circumstances  under 
which  the  disease  was  introduced  at  New  Orleans,  T  do  not  hesitate  to 
state,  that  under  similar  circumstances  yellow  fover  might  be  brought  to 
the  docks  of  Xew  York  any  day  during  the  four  months  of  its  prevalence 
in  the  harbor.  The  difficulty  at  New  Orleans  was  that  sanitary  observa- 
tion  and  inspection  existed  in  name,  but  not  in  fact.  The  people  supposed 
that  they  wore  amply  protected,  but  yet  the  disease  showed  itself  suddenly 
in  their  midst.      Is  it  wise  under  aueh  circumstances,  because  a  system  ia 
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imperfeclly  administered,  to  condemn  it  and  adopt  in  its  place  the  extreme 
floctrine  of  absolute  exclusion?  It  requires  very  little  experience  to  show- 
that  such  a  course  would  in  reality  be  as  inoperative  and  ineftectuai  as  the 
present  system.  Commercial  activity  is  so  great  that  no  system  of  ex- 
clusion woxild  be  tolerated.  Rival  cities  would  relax  restrictions,  esj)o- 
cially  if  fouiidwl  on  no  better  principles  than  those  which  now  prevail,  and 
the  disease  would  as  certainly  be  introtluced. 

A  quarantine  to  be  effective  must  be  founded  on  principks,  and  not 
merely  on  the  peculiar  conditions  and  requirements  of  a  locality.  The 
application  of  these  principles  will  of  course  vary  with  the  locality,  but 
the  latter  should  always  be  a  subordinate  factor  in  the  problem.  Fortu- 
nately, in  the  organization  of  a  quarantine  system,  our  peculiar  position — 
widely  separated  as  we  are  from  the  countries  of  Europe — and  our  prox- 
imity to  the  "yby^r"  of  the  yellow  fever  scourge,  have  called  for  indepen- 
dent action,  and  have  enabled  us  to  do  away  with  many  of  the  prejudices 
which  so  long  clung  and  still  cling  to  many  of  the  Mediterranean  ports. 
The  practices  of  our  system  have  many  of  them  grown  from  the  very  ne- 
cessities of  the  position;  still  others  from  the  careful  study  of  the  natural 
history,  modes  of  propagation,  and  incubative  j>eriod  of  the  disease.  In 
each  and  every  place  where  quarantine  is  even  partially  enforced  in  this 
country,  the  intimate  relation  between  the  spread  of  the  disease  and  the 
failure  to  isolate  those  who  arc  sick  or  suspected,  and  to  enforce  absoluto 
cleanliness  of  vessel  as  well  as  of  threatened  locality,  is  fully  recognized. 
It  is  from  this  standpoint,  therefore,  that  I  propose  to  discuss  the  ques- 
tion. Any  eflForta  to  prevent  the  propagation  of  an  epidemic  must  include 
the  full  recognition  of  the  necessity  for  the  examination  of  all  suspected 
vessels  at  a  distance  from  the  centres  of  population,  as  well  as  the  moat 
thorough  and  efficient  regulations  to  secure  the  best  hygienic  conditions 
of  the  threatened  community.  Here  too,  before  entering  upon  the  discus- 
sion of  the  measures  best  adapted  to  promote  this  purpose,  1  must  recog- 
nize the  efficiency  and  utility  of  a  principle  as  applicable  in  the  larger 
field  of  national  hygiene  as  in  the  local  and  municipal  one. 

Physicians — and  now,  even  in  advance  of  physicians,  the  general  public 
— recognize  as  of  greater  importance  the  prevention  of  local  maladies, 
rather  than  the  most  skilful  treatment  of  those  diseases  when  actually  in 
our  midst.  So,  too,  in  the  broader  field  of  national  hygiene,  the  importance 
of  jugulating  epidemics  at  their  place  of  origin  is  a  far  higher  and  more 
important  duty  than  the  execution  of  the  most  studied  measures  of  exclu- 
sion when  the  disease  is  actually  upon  us. 

The  want  of  some  common,  international  code  of  principles  prevents 
that  unity  of  action  so  desirable  in  all  such  matters.  Still,  in  Europe 
very  much  has  already  been  done  to  impede  the  propagation  and  spread 
of  cholera.  Though  the  eiulemirith  of  this  scourge  is  upon  the  banks  of  the 
Ganges,  where  the  teeming  population  and  peculiar  habits  of  the  people 
render  local  action  impracticable,  still  there  is  a  field  whnre  preventive 
measures  can  be  utilized  before  thn  disease  reaches  the  confines  of  Europe. 
Observation  has  shown  that  the  epidemics  wliich  have  from  time  to  time 
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(luring  thU  century  devastated  such  large  areas  have  been  usually  brought 
overland  l»y  the  caravans — those,  on  the  one  hand,  which  pass  for  com- 
nierciul  ])ur|juses  into  Russia,  and  chiefly,  on  the  other,  the  hundretU  of 
thousands  of  Malioniedans  who  make  their  annual  religious  pilgriniago  to 
^Iccca.  Vast  botlies  of  pilgrims  from  the  shores  of  the  Mediterranean 
also  congregated  at  the  same  place,  and,  upon  their  return,  introduced 
the  disease  into  all  parts  of  Kgypt.  Turkey,  and  the  LrvHnt.  Tlie  germs 
were  scattered  among  filthy  and  recej>tivo  populatitms,  and  thus  the  dis- 
ease spread  until  it  assumed  the  proportions  of  a  scourge,  France,  fully 
awake  to  this  source  of  danger,  has,  by  her  influence  and  arguments  in  the 
different  international  medical  congresses,  succeeded  in  having  sanitarA-  offi- 
cers placed  not  only  at  Mecca  and  Medina,  hut  at  all  tite  principal  sea]>ort8 
of  the  Red  Sea  and  the  Mediterranean,  where  the  return  embarkation  of 
the  pilgrims  occurs.  It  is  the  duty  of  those  officers  to  inspect  carefully  and 
constantly  the  sanitary  condition  of  the  pilgrims  ;  to  telegraph  the  first 
outbreak  to  the  medical  officers  on  the  coast,  who  in  their  turn  send  word 
to  the  central  authorities  of  Turkey  and  Kgypt,  It  is  also  their  duty  to 
prevent  the  departure  of  the  pilgrims  until  all  traces  of  the  disease  have 
disappeared,  and  so  stamp  it  out  at  its  second  eiidhnicitt.  Every  year, 
for  the  past  six  years  during  which  this  system  has  been  in  operation, 
cholera  has  appeared  among  the  pilgrims,  and  has  been  jugulated  before 
it  gained  a  foothold  on  the  shores  of  Europe. 

Thanks  to  the  thinly  settled  frontier  of  Russia,  the  approach  to  which 
is  limited  to  certain  routes  and  passes,  the  military  cordon  aanitnirt* — 
which  is  only  applicable  under  such  conditions — has  effectually  arrested 
the  progress  of  cholera  in  that  direction.  May  we  not  hope,  with  the 
fuller  and  more  perfect  development  of  these  true  preventive  measures, 
that  the  world  will  be  spared  further  desolation  from  this  scourge. 

Turning  to  our  own  country,  we  stand  in  almost  similar  relations  with 
regard  to  the  incursions  of  yellow  fever.  It  is  conceded  by  the  vast 
majority  of  observers  of  the  disease,  that  it  is  nowhere  endemic  upon  the 
coast  of  the  United  States.  If  this  be  so,  the  principles  applied  to  the 
prevention  of  the  transmission  of  cholera  can  be  equally  applied  to  the 
prevention  of  yellow  fever.  Its  chief  habitats,  so  far  as  danger  to  this 
country  is  concerned,  are  Havana  and  Vera  Cruz,  although  the  city  of 
Rio  Janeiro  seems  similarly  related.  The  situation  of  the  latter  port, 
however — in  the  southern  hemisphere,  where  the  seasons  are  the  reverse 
of  those  in  the  northern — the  prevalence  of  the  disease  there  during  our 
cold  weather,  and  the  length  of  the  voyage,  make  its  propagation  from  that 
source  almost  impossible.  It  is  chiefly  at  Havana,  then,  that  the  princi- 
ples referred  to  should  be  applied.  In  view  of  its  proximity  to  the  whole 
of  our  southern  coast,  and  in  view  of  the  fact  that  the  time  of  transit 
from  there  to  any  of  our  numerous  ports  is  within  the  period  of  incuba- 
tion, it  seems  to  he  very  desirable  that  some  decided  measures  should  be 
taken  by  the  Spanish  Government  to  destroy  the  constant  receptivity  of 
Havana  (o  this  disease. 

While  1  cannot  speak  from  personal  knowledge,  conversations  with  re«- 
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dents  and  with  those  whose  communication  by  vessels  is  constant,  convince 
me  that  a  thorough  system  of  sanitary  measures  applied  to  tlie  city  and 
surroundings  would  go  far  toward  attaining  this  desired  end.  Il  is  not 
within  the  province  of  this  paper  to  discuss  the  measures  by  which  such  a 
result  could  be  eiTected;  but,  in  view  of  the  enormous  commercial  interests 
common  to  the  two  countries,  it  would  seem  of  great  importance  that  our 
government  should  take  some  decided  action  looking  to  that  result. 

Thanks  to  improved  facilities  of  transportation,  ship  fever  has  within 
riftcen  years  become  almost  a  mythical  disease.  If  cholera  can  be  stamped 
out  at  its  place  of  inception,  it  will  cease  to  be  the  terror  of  nations;  and 
so,  if  yellow  fever  can  be  robbed  of  its  virulence,  we  shall  have  done  more 
to  solve  the  teasing  and  difficult  problem  of  contravention  of  persons  and 
merchandise  than  have  the  most  enlightened  efforts  of  local  sanitarians; 
for  the  efforts  of  all  true  students  in  thts  direction  must  be  to  contravene 
as  little  as  possible  the  rights  of  the  few,  while  seeking  the  welfare  of  the 
many. 

Quarantine  regulations  in  most  of  the  ports  of  this  country  recognize 
four  diseases  subject  to  control,  viz.,  small-pox,  shij)  ft?vor,  yellow  fever, 
and  cholera.  Since  each  of  these  diseases  has  special  and  peculiar  n»odes 
of  propagation,  so  to  each  special  restrictive  measures  must  be  applied. 
Before,  however,  the  scope  of  these  measures,  with  relation  to  the  disease 
to  be  excluded,  can  be  considered,  certain  general  rules  pertaining  to  the 
organization  of  quarantine  establishments,  the  inspection  of  vessels  on 
their  arrival  at  the  port  of  entry,  the  health  of  the  ports  of  departure,  and 
the  modes  of  obtaining  necessary  infonnation  concerning  the  sanitary 
condition  not  only  of  these  ports,  but  also  of  the  vessel  during  transit, 
must  be  laid  down. 

The  prevention  by  quarantine  measures  of  the  introduction  of  any 
communicable  disease  into  a  community  presupposes  the  organization  of 
an  establishment,  where  not  only  a  thorough  inspection  of  all  incoming 
vessels  can  be  made,  but  also  where  full  j)rovision  can  be  afforded  for 
the  sequestration  of  tliose  suspected.  IIoHpital  facilities,  then,  are  required 
for  ship  fever,  strmll-pux,  yellow  fever,  and  cholera;  for  it  is  not  impos- 
sible, and  indeed,  it  has  frequently  occurred  in  the  history  of  Now  York 
quarantine,  that  two  or  more  of  these  diseases  have,  at  the  same  time, 
been  under  the  supervision  of  the  medical  officer.  It  is  manifestly  improper 
and  inhuman  to  subject  a  person  recovering  fn^m  one  disease  to  the  con- 
tagious influence  of  another.  The  hospitals,  therefore,  where  those 
actually  ill  are  lodged,  must  not  only  be  separated  at  certain  distances 
the  one  from  the  other,  but  the  quarters  allotted  to  those  who  are  merely 
suspected  and  kept  under  observation  should  also  be  separate  and  dis- 
tant from  the  hospitals. 

In  addition  to  the  above  there  should  also  he  a  boarding  station,  re- 
moved both  from  the  hospitals  and  from  the  quarters  of  those  who  are 
kept  under  observation,  from  which  to  proceed  to  ins|>ect  incoming  ves- 
sels. To  have  the  boarding  station  in  proximity  to  the  hospitals  would 
unnecessarily  expose  those  arriviug  in  healthy  ships- 
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We  have,  then,  in  the  organization  of  a  quarantine  : 

FtTHt. — The  hoardinff  gtalirmj  consiatinj:^  of  suitable  wharves,  boats  for 
Koarrling  steamboats  and  for  the  transportation  of  sick,  and  residences  for 
the  medical  officers. 

»*^rofuL — The  pince  of  geqneMnUion  for  those  who  are  well,  but  who 
have  been  exposed  to  one  or  the  oilier  of  tlie  above  diseases,  and  have 
not  yet  passed  beyond  the  period  of  incuhation. 

Tliird. — The  hospitals,  placed  a^  distances  apart  sufficiently  great  to 
prevent  the  germs  of  one  disease  being  transmitted  to  the  other  buildings, 
and  provided  each  with  the  necessary  complement  of  nurses  and  at- 
tendants. 

At  the  Xew  Vork  quarantine  no  special  hospitals  exist  for  ship  fever 
or  small-pox.  Cases  of  tlie  former  disease  when  arriving  are  sent  to  the 
State  Emigrant  Hospitals,  at  Ward^s  Island,  where  the  desired  isolation 
can  easily  bo  effected  ;  eases  of  the  latter  disease  are  sent  to  the  Riverside 
(small-pox)  Hospital,  on  iJlackwcirs  Island.  Hospital  provision,  however, 
is  made  both  for  yellow  fever  and  for  cholera. 

The  construction  of  hospitals  for  the  reception  of  yellow  fever  and 
cholera  patients  should  be  of  the  simplest  character,  for,  should  they 
become  contaminated  with  the  infection  of  either  disease,  nothing  but 
absolute  destruction  of  the  buildings  could  induce  a  feeling  of  safety. 
In  the  latitudes  where,  and  at  the  seasons  of  the  year  when,  yellow  fever 
prevails,  it  is  seldom  that  any  artificial  heat  will  be  required,  so  that 
simple  wooden  pavilions  or  good  wall-tenta  will  sxiffice.  If,  however,  the 
buildings  are  to  be  permanent,  provision  must  bo  made  for  administrative 
apartments,  drainage,  sewerage,  heating,  cooking,  and  the  fumigation  and 
disinfection  of  clothing  and  effects.  Those  in  New  York  harbor  are  in 
all  the  above  requirements  thoroughly  equipped.  The  buildings  for  the 
detention  of  well  persons  during  the  period  of  observation  should  be  of  a 
permanent  character,  with  appliances  for  their  well-being  and  comfort 
during  the  period  of  sequestration. 

Without  an  exception,  so  far  as  I  can  recall,  every  seaport  on  the 
coast  of  the  United  States  has  admirable  facilities  for  the  proper  location 
of  quarantine  structures.  There  are  on  the  sea-approaches  either  suitable 
islands,  isolated  land-spits,  or  reefs  sufficiently  far  removeil  from  the 
population  to  dispel  the  idea  of  danger  from  j>roximity  or  necessary  in- 
tercotirse. 

It  is  almost  needless  to  suggest  that  in  the  selection  of  a  site,  care 
should  be  taken  to  avoid  as  far  as  may  be  the  action  of  malaria,  so  that 
its  poison  may  not  be  superadded  to  that  of  the  epidemic. 

With  this  brief  recital  of  the  requirements  of  a  quarantine  station,  I 
pass  next  to  the  relations  of  the  vessel  itself. 

In  order  that  a  community  shall  be  thoroughly  protected  from  epidemic 
influence,  sanitary  inspection  should  be  made  of  every  vessel  entering  the 
j>ort,  and  at  all  seasons  of  the  year.  In  the  case  of  hfalthy  vessels  from 
healthy  ports,  very  little  delay  is  occasioned,  while  any  additional  expense 
is  more  than  counterbalanced  by  the  feeling  of  security  conferred  upon  a 
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oommuiuty.  lo  wnit  untu  aisease  arrives,  or,  as  woum  more  prooauiy 
lm]>|)eii,  utJtil  it  has  mado  a  lotlgeiin?nt,  would  but  be  an  elTurt  lo  clit.ck  u 
misfortune  after  its  iiifiacnces  had  matured.  Certainly,  in  sanitary  mat- 
ters, prevention  and  foresight  are  even  more  important  than  in  ordinary 
matters  of  daily  life.  Applied  to  tjHaraiitiiie  administratiun,  it  simply 
embodies  the  principle  which  umlerlif^s  that  great  and  ever  increasiniy 
movement,  now  going  on  among  all  civilized  people,  called  "  preventive 
medicine," 

Every  vessel  then,  on  her  arrival  at  the  boarding  station,  sliould  ha 
promptly  visited.     The  points  for  examination  are  as  follows: 

I'^rtU. — Eslablisli  ihu  auuitary  condition  of  the  "port  of  departure," 

Second. — Establish  the  sanitary  condition  of  the  vessel  at  the  tinio  of 
leaving. 

Third. — Ascertain  her  history  during  tho  passage. 

Flntrfh. — Investigate  her  sanitary  condition  on  arrival  with  reference 
to  cleanliness  of  the  quarters  of  passengers  and  crew,  character  aud  va- 
riety of  provisions,  drinking  water,  etc. 

To  determine  the  first  it  is  necessary  to  examine  the  bill  of  health, 
given  at  the  port  of  departure,  either  by  the  govornuiental  nutlionlies  or  by 
the  U.  S.  Consul  at  that  ])lacH.  The  form  adopted  by  this  government, 
of  which  the  subjoined  is  a  copy,  is,  I  think,  very  imperfect.  Even  the 
little  information  it  is  suppost^d  to  convey  has  in  the  majority  of  cases 
jiroved  uiirelinfile,  because  the  consuls  fail  to  state  the  true  coiHlitioii  of 
lutilth  on  shore  or  among  the  nJiipping,  Until  an  epidnniic  cotiditiun  is 
notorious,  they  rarely  n>akc  mentioti  of  sickness.  I  consiiler  this  attrib- 
utable,   in    part,    to   the    \ery   getieral  form   of   iti formation   called    for. 


: 


Funn  Nix  Sft,  A|ipei«lix.  V.  Con.  Ileff.  IS7^. 


BILL  OF   HEALTH --CLEAX. 


I. 


-u Con$ul  of  the  Unitetl  Stnte^  at 


Port  AKTONm,  Jamaica,  €U>  Jur^y  eeHify  that. — — ^ -.., 

of. burtlun  per  regUtrr. 


.. etxlUd  the 

■tone,  eotnmniuUd  by 


nittig*tUd  by- ..»nr«,  and  hnring  on  board 

pa»ienger»,  leavea  the  port  of  Port  Antonio,  Jamaica,  in  frtM 

pmiigw,  (or  in  qHarnniiHe,)  bound firr (T.S.  A. 

I  CERTIFY,  Thai  good  henUh  in  enjoyetl  iti  this  town  and  Ute  adjneerU  country, 
teithout  any  tuApidon  ofphgiie,  chMem,  or  eontagioun  distemper  trhntevrr. 

In  witness  wubreof,  We  Itaoe  hermnto  »et  our  hand  and  »eal  of  office,  at  Port 
Antonio,  Jamaica,  this *^"y  ^f 1^7 


[beal.] 
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The  bill  of  hetilth  shonM  contain  spfcific  blanks  for  cholera,  small-pox,  ami 
yellow  fever,  in  which  shouki  be  Hllod  the  weekly  or  daily  number  of  cnsos 
occurring,  as  also  the  sanitary  history  of  the  vessel  while  iu  jwrt,  anJ  her 
conclitiou  as  to  sickness,  cleanliness,  and  character  of  food  at  the  time  of 
leaving.  Such  a  sanitary  supei-vision  could  in  no  way  be  irksome  or  ex- 
actiuj^  of  the  shipmaster,  and  would  call  his  attention  to,  as  well  as  re- 
quire his  supervision  of,  such  satiltury  points  as  are,  in  the  great  majority 
of  cases,  overlooked. 

The  form  of  bill  of  health  ad«»pted  by  the  French  Government,  a  copy 
of  which  is  herewith  annexed  (p.  483),  contrasts  in  this  respect  most  fav- 
orably against  our  own. 

For  information  regarding  the  passengers  and  crew  in  transit,  in  addi- 
tion to  the  statement  of  the  captain  and  surgeon  (should  there  be  one  on 
board),  an  examination  of  the  log-book  should  be  made.  By  universal 
regulation  of  commercial  nations,  tliis  hook  must  be  a  <laily,  almost  hourly 
record  of  every  event  whirh  has  oecurred  cm  board;  any  omissitm  from,  or 
perversion  of  whieh,  is  punishahle.  It  is  therefore  a  very  reliable  and 
exact  transcript  of  the  voyage. 

It  is  next  essential  to  determine  the  sanitary  condition  of  the  vessel, 
jiassengers,  etc.,  on  arrival.  Inspection  is  made  by  the  boarding  oJBcerof 
the  cleanliness  of  the  quarters  of  the  crew  and  steerage  passengers.  Every 
part  of  the  steerage  should  be  examined,  and  if  negligence  or  indifference 
in  regard  to  these  places  is  apparent,  the  vessel  iihould  be  detained  until  a 
thorough  eleaniiig  is  efTected.  Time  is  so  important  a  factor  to  steamers, 
that  the  detention  of  the  vessel  for  a  few  hours,  for  jmrposes  of  purifica- 
tion, rarely  renders  a  second  correction  for  the  same  vessel  necessary. 

It  is  also  made  the  interest  of  masters  and  owners  to  look  after  the 
sanitary  condition  of  the  passengers  when  first  going  on  boanl.  On  ves- 
.sels  coming  from  infected  ports,  the  captain  is  taught  that,  in  caring  for 
the  sanitary  condition  of  the  crew  and  vessel  while  in  port,  he  will  be 
much  less  likely  to  contract  disease,  or  have  the  vessel  become  infected. 
Indeed,  the  captain's  ]>art  is  not  a  pas.sive  one,  eiiher  in  the  prevention  of 
epidemic  disease,  or  in  its  suppressio?i  when  once  it  has  appeared.  Clean- 
liness of  the  vessel  in  an  infected  port  can  be  aided  by  pumping  in  fresh 
water  daily  into  the  bilge,  and  then  pumping  out  again.  A  frequent 
change  of  water  goes  far  to  prevent  a  lodgment  of  the  germs.  Sailors, 
after  the  completion  of  the  day's  work,  should  be  required  to  take  a  bath 
and  lo  put  on  clean  flannels,  and  they  should  not  be  allowed  to  sleep  in 
the  open  air.  Shipmasters  who  have  for  years  sailed  to  yellow  fever 
ports  have  told  me  tliat,  by  rigidly  following  the  al>ovo  requirements,  they 
have  never  had  a  ease. 

.\ftor  ins|^ction  of  the  quarters,  as  above  suggested,  the  steerage 
passengers  should  be  assembled  upon  the  deck,  and  pass  one  by  one  be- 
fore the  inspecting  officer.  It  might  at  first  be  supposed  that  the  bill  of 
health,  the  log-book,  and  the  swoni  statement  of  the  captain  and  surgeon, 
would  sufficiently  establish  the  sanitary  condition  of  the  steerage  passm- 
gers.     Experience,  however,  haa  shown  tUe  necessity  for  personal  inspec- 
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ADMIN  1ST  TUT  ION  BAXITAIRK. 


FATENTE    DE    SANT£ 


Nom,  de  la  $mUe  d  ,  certifioiu  que  h  Bdtiment 

ci'Upriiii  d^ngne  part  de  ce  port  duns  Im  conditions  suivantcSf  dument 
eoustat^^M :  ^ 

Norn  du  hdtimtnt Etat  hjfgiinigns  da  native. 

Nature  du  bdiiiueiU 

J'urulon 

Tvnncavx. 

Cutu/iu. 

ApjMtTUfiMHl  uu  port  d 

2}e»tituttu/n 

No^u  dti  aipttaifit! 

Notn  du  medccin , 

Kfjnipttye  (tout  coinpriv) 

I-^ts9ttffa'a 

CurffauioH 

Mtiiadea  a  bord,  \ 

NavM  eertifioMt  en  outre^  gue  Fetat  aanitaire  du  pays  etdetet  enctmne  est 

i  eftMira  indiin 

ei  qiCon  eansitiU  m»  de ■?  Jitcre  jaune 

(  peete 
Enfoi  de  quoi  nom  nvon»  de'ivre  la  presents  Patents  d  ^  Is  du 

moie  d  ,  \S7    ^  d       Jtsurs       du 

L'Bxp^Millounaire  de  la  Pateoie,  Sceau  Lo  do  la  Bont^, 

de  CAdiniiii»trationy  [seal.] 


Ft^t  hjfffi^niqtts  ds  feifuipnge  (cou- 
c/wtf<t,  wtemetUSy  etc) 


Etut  hffgienique  dee  jxttsttgers. . . . 
yicres  et  appromsionnemf'  dhert, 

Eau 


PRESCnilTIONS  EXTUAITES  IlU  RfeGt.EMKN~r  OftSftlUL  DB  mUCB  8ANITAIRB  MAniTIMS. 


]"  Tout  imvlra  qui  Arrive  iUnHUQ|M>rt  rntn^'aiMiloit, 
aviint  tiHite  (x>tiitnnniua.tiuii,  hire  rc«.'»iinn  iwr  I'au- 
lorit^  Nuiiliilni.  {Att.  -t  <i"  r^u/emtHt.) 

S"  [jt  prnH-nint-iiiii  triiiin  inrcDiR  ilu  miilA.  il  Tar* 
rivAe  tUiiK  iin  iKft-t  Ar  Kmmx-,  mt  ohl^gnUnre  en  tuut 
Itmpn  t>oitr  ic^  iiiivlrfH  pri»vt>iianC  <lrn  cot'ii  uhtMitnloH 
«lo  )» 'i'tir>|Uti!  •I'Kimip'*,  tin  llUnral  Ju  la  riicT  Sq\tv 
ei  lie  loiiit  hit  \myn  nitni^K  hone  il*»  I'Eunfpc,  TAlKArle 
!pC6e.  iSrt,  a  du  rff/iernfiU.i 

3*  Pour  le*  |»r(A<Tiancti» Micrr-fi  nuc  cllwi  mwition- 
nic*  pr^r^ilpiiinicru  In  iHiienrn  iW  'iituo  ii'<^  nhliffv 
t"Irp  <lli >»»  U'Uii'i  'CJ l>Ut'  nsir  ro^tiArit  ilnnA  lu  |"ny"  uil 
le  volK)n«|f(.' fill  paynd'iiii  provii-ntlc  nAvtrt:.  {Aii.  U 
«t  lO  Jm  rri/ifiiienl.) 

4'  A  ritntrtjer,  jxinr  Iw  navIrM  fmncftlR  k  dotlna- 
lloQ  tie  Praoit',  U  imU-utf  do  itaiiti  «>C.  d^livr^  pnr 
le  OodmU  fran<,«ii  tlu  tnrt  Ac  ilApart  no,  4  difaat  de 
mr  I'fttitoritd  localo. 

Tvar  le«  nwln>«  ^iraiini^ra  A  d<!«tiniulr^n  dr  rnino«>, 
Ik  patento  |jXit  6tn'  iK^livreo  i>nr  r«i)IciHU^  ltx«li>; 
nulls  djiiii  a*  ciia,  I'llc  dnit  i'trr  vEa^',  Jcf'M  ft  t^neur, 
pw  le  oiMKiil  fmr^'Ris.  i  Art.  14  tin  rfgttmetiU) 

6*  L»  p«teuui  i1m  xKiittS  rl^llvrue  au  |Kirt  du  dupart 
dolt  vixv  vip^  »  rhnipic  f>-mlp  ijii**  fn)t  Ip  navinr  rt 
oouiervAtt  jOMiu'au  port  de  de»tiDatitU)  ditiuititG.     11 


est  dii  dvvtiir  du  ai)iiulntf  dr  no  |mu  I'm  doi<sKiiilr :  H 
ort  vfM,  >d  I«  tiAvlrc  fnlt  trK-olo.  In  cnrixil  fmii^-alt*  du 
puTt  dt:  rvlikt-hc  duit  sculmiivuL  ■pjioM.-r  i-ur  lii  (laieuis 
drtlvreo  nii  ituiiit  de  d6|tart  nii  rimt  rv\n\n\\t  V6^mt 
Miiilairu  do  M  riiMdcnct':  tiuiia  lit  lit  consul  iii  Taii- 
lorttu  locate  n'ont  Ic  t\m\\.  do  relfnir  nHt*-  imienie  nt 
do  U  rcmplncerpvtineftiKra.  [Art.  15'f'(  r^iiUntittiL,') 

fl"  Vn  navtm  iir  <loU  avoir  qii*aiio  KCiilc  i«teiita  da 
WtltA.  {Ari.  17  liH  rrQlemtHL) 

1*  \jL  ]iii:i*nto  do  uuitA  n'o<  tiilAblo  qiif*  nt  rlloa  ^t6 
dfilh-nSednn^  l<ii  qtmronli^hiilt  hrnr«-«  qnl  oni  pr6- 
cAilt)  li" 'U'lMirt  ilu  iiavirp.  (Art.  iS  ,1a  r^'i/lfinrnt.) 

b"  Lr  cnpitaim*  d'lm  navirc  ddpourvti  <Ic  pat^nto 
tie  i>ant£,  ulor»  qu'A  rmliMa  dc  hi  pro^eiiani-c  |]  dc- 
Trnlt  en  ntre  ninnl,  ou  ii>-Mii.  one  patciiiu  Irri^frnM^rc, 
tonibf*.  i  win  arrivAf*  dan"*  im  tMirt  frntiyain,  whim  lu 
o<>n|i  do  rnrtki"  1-1  du  la  )ol  dii  4  nv\T^  1S£1,  «iinfl  pr6- 

J'udicr  de  In  qunmnmlnc  A  laqoellc  le  navirc  pcuc 
irp  n'wiijcltl  pnr  m  f"H  dr  -^  iirovpnaneo,  nl  ilo* 
pt>un(uiLi>s  qui  i»utirrAk>iit  vtre  irxurcAca  Bit  emu  do 
Imu.U-.  (,lrl.  Ul./w  rfttUhutrtt.) 

11°  I'xnr  K-ft  iuiY[i-r'<<  qui  n'ont  pas  da  tnMcoIn,  l« 
rti[uH.-lKiivinU]iU  ivlaUls  u  i'iihxl  saaluUn;  ct  auji  vutu- 
tininlriiCkHi-t  Ml  lOrr  mhiI  reriu'ilU't  pnr  Ii'  mpitainc  rt 
iiucriusur  Mm  livru  dc  Ixird.  {A$i.'£iUuriolcin»Hi.} 
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tion.  Nearly  Iialf  the  cases  of  small-pox  (In  the  form  of  varioloid)  detected 
at  this  port  are  first  noticed  by  this  passing  of  the  steerajje  passengers 
before  the  doctor.  There  is  often  a  disposition  on  the  part  of  the  sick  on 
shipboard  to  conceal  their  malady,  if  not  severe,  from  the  fear  of  hein^ 
separated  from  friends,  so  that  the  detection  of  tlie  disease  by  the  board- 
ing* otficer  is  often  tlii^  fir&l  Intinialioii  that  tlie  olFicers  of  the  vessel  have 
of  its  existence. 

if  the  bill  of  iiealth,  the  log-book,  and  personal  examination  are  satis- 
fa^itory  as  to  the  condition  of  every  person  and  thing  on  board,  ^^ pratique  ** 
i«  given,  and  the  vessel  proceeds  at  once  to  the  wharves.  On  the  opposite 
]>ago  will  bo  found  the  form  of  prntiqnii  given  at  the  port  of  New  Vork. 

If,  on  the  other  hand,  the  hill  of  Iiealth  is  unaatisfactory,  those  meas- 
ures must  betaken  which  will  be  detailed  when  speaking  of  the  interdio 
lions  peculiar  to  each  form  of  siokm-ss. 

IVrhapH  at  no  part  of  this  paper  can  I  better  consider  the  relatioiia 
which  steatners  and  sailing-vessels  maititain  to  eacli  other  in  dissemina- 
ting the  germs  of  epidemics.  For  if,  upon  examination,  it  be  found  that 
the  conditions  prevailing  upon  steamers  and  sailing-vessels  are  dilTerent — 
that,  fur  example,  the  facilities  for  transmission  of  ctiolera  are  increased 
in  proportion  to  the  rapidity  of  transportation  and  the  greater  number  of 
individuals  carried,  and  that  in  the  case  of  steamers  the  receptivity  of  the 
vessel  to  yellow  fever  germs  is  mudilied,  it  follows  that  the  quarantine 
regulations  which  sfiould  govern  them  respectively  shoid<l  also  be  adapted 
to  their  pt^cnliar  facilities  for  retarding  the  development  of  the  germ  ill 
the  one  disease,  and  for  facilitating  its  transmission  in  the  oiher. 

First,  steamers  are  far  less  liable  than  .sailing-ve.<4sels  to  become  in- 
fected with  the  germs  of  yellow  fever.  It  is  admitted  by  most  writers 
that  yellow  fever  is  not  contagious,  or,  if  under  certain  conditions  it  be- 
€x>tnes  so,  it  is  so  slight  as  not  to  require  consideration  in  this  connection. 
It  is  then  transmitted  from  place  to  place  by  the  vessel,  the  cargo,  .the 
baggage  and  effects  of  passengers  and  sailors.  The  conditions  which 
would  modify  this  receptivity  in  the  two  classes  of  vessels  should  there- 
fi»re  be  taken  into  account.  Of  the  ways  of  transmission,  the  vessel  itself 
plays  the  most  important  part.  The  germs  of  yellow  fever  increase  with 
fearful  rapidity  where  the  conditions  of  filtli,  heat,  and  fermentation  are  in 
active  operation.  These  are  sup]>lied  in  full  measure  in  the  liold  of  a  ves- 
sel lying  for  weeks  under  a  tropical  sun,  being  loadetl,  as  most  of  those 
coming  from  fever  ports  are,  with  crude  sugar  and  melado.  It  is  in  the 
bilge  of  the  vessel  where  this  filth  accumulates,  and  where  the  fever-genn 
revels  in  its  propagation.  The  facilities  for  removing  this  filth  and 
maintaining  cleanliness  are  far  greater  on  steamers  than  on  sailing-ves- 
sels. In  the  fonner,  in  addition  to  the  filth  from  the  cargo,  the  oil  and 
dirt  from  the  machinery,  the  water  from  condensed  steam,  settle  in  the 
bilge,  to  remove  which  the  steam-pump  is  brought  into  frequent  Jise.  Not 
only  can  the  matters  which  accumulate  there  be  readily  pumped  out,  but 
clean  water  may  from  time  to  time  be  thrown  in  to  remove  more  effectu- 
ally th(»  filth,  and  preserve  the  vessel  from  disagreeable  odors.     On  the 
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Port  of  New  Yobk,. 


1S7 


Tons, 

Arrived , 

Commander, 

Date  of  Buling, 
From 


Offioera  and  crow, 

r  First  Cabin, 
pMaengect :  -!  Second  Cabin^ 
y  Steerage, 


Cargo, 


Consi^ee 
Health,  _ 


(  Vessel, 
(  Cargo, 


{Front). 


Arrived, 


PORT  OF  KEW  TORY, 

o— — - 


18? 


Commander,  _ 
Days  PaBsage,. 

From 

Crew, 


Pawengen,. 
Cargo, 


Thi»  Pmtnl  kaa  permUalon  to  proceed. 


(Revise). 
THE  CAPTAIN  OR  PERSON 


k 

■  HAVnfO  cnAitOE  of  Tnrc  Vrssel  named  in  this 
I  Permit  ia  hereby  notified  to  Land  all  Emiokant 

■  pASMKSQKKS  and  their  personal  bufTK^^e  on  board 
I  this  veBwiI,  at  the  Dock  or  l*i<-r  adjoining  Castle 
m  Garden  on  the  west,  nud  being'  part  of  CaatJe 
^  Garden,  in  the  City  of  New  Yoik. 

A  failure  to  comply  with  thw  notioe  will  subject 
the  Master  and  owners  to  a  PknaLTY  ov  Fifty 
DoM.AKS  for  each  paw8enj;;er  or  his  or  her  perHonal 
iKiggape,  landed  at  nny  other  place.  The  law  also 
prohibitM  (prior  to  the  landitjff  of  the  po^sengen), 
any  Eini^'^raiit  Untiiiprw,  or  fithnr  personH  on  behalf 
of  any  Steuniboat,  lluilroad.  or  oHmr  forwarding 
line  or  Company,  or  Emigrant  boarding-HotiRe, 
from  uomiug  on  board. 

A  violation  of  this  law  subjects  the  Maater  and 
Owners  to  a  Penai.tv  oF  Fivt-:  Hundkkd  Dol- 
lars, and  any  person  except  the  MA«*TKit.  Owner 
OR  CuNsiuMvK,  who  Hholl  ifo  on  board  the  vessel 
before  thia  Permit  shall  ho  delivered,  Bhall  be 
guilty  of  a  mtwlomvauor.  puuishaL)lo  by  flue  and 
imprisonment. 

Any  person,  also,  who  Khali  neglect  or  refuse  to 
comply  with  any  provision  of  the  law  relative  to 
Quarantine,  or  with  any  direction  or  regulation 
wbiuh  the  Iteulth  Officer  may  prescribe  in  the 
execution  of  th*!  poworn  jmivoned  and  conferred 
upon  him  by  law,  nhall  be  guilty  of  the  like 
offence,  and  mtbject  totbe  like  punishment. 


Ileafth  Officer, 


^V~TbU  PBRVTT  to  be  cxtiibltml  st  the  OftioC  or 
TUB  tk>ABD  or  Health  witiiin  tw>  uty-fotir  huai*  (ban- 
dnvB  excepied)  of  joar  arrival  at  Pov-k,  Dodor  the  pvii- 
alcj  or  TWO  HtmoaSU  DOLLAli.S. 


[See  the  other  side,] 
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other  hand,  in  sailing-vessels  aU  pumping  must  be  done  by  hand,  and  is 
just  so  iuulIi  Iiss  effectual  and  iin]>f  ri't'clly  performed;  conaoquontK',  in 
the  same  pr()}»()rtion  is  the  vessel  liable  to  eonvey  the  morbid  germs. 

Af^aiu,  steamers,  in  most  instances,  belong  to  lines  which  run  ai  regu- 
lar intervals,  remaining  in  port  but  a  few  days,  as  the  cargo  is  already 
engaged  by  regular  oonsigiieos.  Sailing-vessels,  on  the  other  hand, 
often  Ho  for  weeks  in  an  infected  port,  under  a  tropical  sun,  and  their 
officers  arc  too  often  indifferent  to  the  hygienic  contlitions  of  the  vessel 
and  crew,  until  the  vessel  becomes  a  jwst-house  of  sickness;  or,  if  the  oc- 
cupants escape  while  still  in  port,  tlie  germs  remain  in  the  bilge,  and  yel- 
low fever  breaks  out  later — the  longth  of  the  voyage,  a  fermentable  cargo, 
a  durk  and  heated  Imltl,  all  favoring  the  developn»ent  of  the  disease. 

As  just  intimated,  the  length  of  time  oeeupieil  by  the  voyage  is  a  de* 
cidetl  element  in  favor  of  steamers,  in  lessening  the  opportunity  for  the 
development  of  the  germ;  for,  as  1  shall  show  when  sj)caking  of  the 
measures  proper  to  repress  yellow  fever,  I  reganl  it  of  the  highest 
moment  that  vessels  should  be  discharged  as  soon  as  they  enter  port. 
Steamers  also  possess  the  appliances  for  forced  ventilation,  and  eurrcnta 
of  air  may  thus  be  kept  circulating  throughout  the  vessel,  a  condition  un- 
favorable for  germ-propagation.  Experience  of  some  years  hius,  I  think, 
shown  that  steamers  rarely  become  "infected."  While  not  unfretpu-ntly 
they  reach  this  port  with  sick  persons,  it  will  usually  be  found  that  these 
individuals  came  on  board  during  the  incubative  period  of  the  disease, 
having  contracted  it  while  on  land. 

The  average  duration  of  the  trip  of  a  sailing-vessel  extends  in  most 
cases  far  beyond  the  period  of  incubation,  and  the  cases  of  sickness  sho 
brings  to  port  must  be  regarded  as  deriving  their  origin  from  the  vessel. 

While  as  a  pivcautionary  measure  both  must  discharge  in  quarantine, 
the  deduction  is  a  fair  one  that  far  less  danger  of  importing  iUv  dist*ase  is 
to  be  ascribed  to  the  steamer  than  to  the  sailing-vessel,  and  that  measures 
of  cleanliness  and  disinfection  should  be  more  thoroughly  carried  out  on 
the  latter.  It  may  also  be  added  that  the  facilities  of  cleaning  with  steam- 
pumps,  after  discharge  of  the  cargo,  are  manifestly  also  in  favor  of  the 
steamer.  It  is  also  a  proper  question  to  consider  whether  an  iron  vessel 
wotd<l  be  as  likely  to  become  infected  as  one  of  wood,  where  the  satura- 
tion of  the  latter  would  be  another  clement  in  the  fermentative  or  deeom- 
]K>sing  process. 

While,  then,  I  regard  steamers  as  exerting  a  favorable  sanitary  influ- 
ence in  the  prevention  of  the  transmission  of  yellow  fever,  as  compared 
with  sailing-vesHcls,  their  relation  to  the  transmission  of  cholera  is  the 
reverse.  This  latter  disease  is  transmitted  primarily  by  the  indivirbial, 
and  not,  as  in  yellow  fever,  wholly  by  the  surroundings.  Whatever,  there- 
fore, favors  the  rapid  intercommunication  of  people,  favors  to  just  that 
extent  the  dissemination  of  the  propagating  clement  of  cholera.  Since 
the  introduction  of  sea-going  steamei-s,  cholera  has  appeared  almost  simul- 
taneously in  the  dilTerent  portions  of  Kuropf.  So  long  as  its  presence  is 
limited  to  the  caravans  on  the  steppes,  or  to  the  thronging  crowds  of  pii- 
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ji^ims  at  Mewn,  little  tlanf^cr  exists  of  its  rapi«l  disspmination.  "When, 
IiuwcvtT,  these  pil;:^rims  crowd  the  sea-shore^  every  steamer — it  may  b** 
every  jiiljErrim — is  a  foeus  for  its  dissemination  along  the  sliores  of  the 
Moiliterruneaii.  Fortunately,  however,  for  this  country,  the  very  means 
which  favor  ihe  spread  of  the  disease  can  also  he  used  for  its  repression. 
The  principle  whicii  some  of  the  govi'rnnnMit.s  of  Kurojw  are  so  happily 
ItriTtgino^  into  practical  application,  that  of  jn<);ulating  it  in  its  place  of  in- 
ception oil  land,  can  equally  be  employed  on  steamers. 

The  common  sailor  is  so  much  a  fatalist,  so  accustomed  to  passive  suh- 
ntissioii  to  the  will  of  his  superiors,  that  when  sickn(*ss  occurs  he  luoks 
around  hut  little  for  means  of  repression  ;  and  the  olTjcers  are  not  much 
better  informed  of  their  ability  in  this  particular.  There  is,  however,  in 
the  organization  of  a  steamer  a  perfect  miniature  of  a  community  on 
shore,  with  active  agencies  and  appliances.  Officers  on  such  vessels 
should  be  made  to  realize  that  duty  is  not  limited  to  the  cure  of  those 
who  are  at  the  motnent  sick,  but  that  active  preventive  measures  are 
within  their  reach.  The  disease  is  propagated  by  the  individual  ;  there- 
fore isolate  prom|>tly  the  suspected  and  sick  ;  disinfect  the  discharges 
wljile  they  nrc  still  inert  (for,  fortunately,  we  know  that  the  chnlrniic  dis- 
charge is  <^fuiracti'rized  by  a  period  of  inertness)  ;  muiiitnin  absolute 
rleatdiness  in  person  and  clothing,  not  only  of  the  sick,  but  also  of  tho 
attendants,  and  the  ilisease  may  be  stamped  out  before  the  steamer  reaches 
her  destined  |)ort.  Reaching  the  port,  it  becomes  then  the  prftbK'm  of 
sanitary  ofiioers  to  limit  its  |)rfscnce  to  the  isolated  community  which  has 
been  the  vehicle  of  transmission. 

It  remains  now  for  us  to  consider  separately  each  of  tho  diseases  sub- 
ject to  quarantine,  with  a  view  to  determining  the  repressive  measures 
proper  witli  regard  to  each.  The  adaptation  of  tliefce  measures  to  the  re- 
quirements of  every  emergency  and  es'cry  locniity  rests  ui>on  a  6im])lu 
principle,  viz.,  to  keep  clearly  before  the  mind  t.'t2  jHodra  uf  trattuminHttm^ 
together  with  the  iwubativc  /)triod  of  each  fonn  of  epidemic — in  a  woni, 
to  be  thoroughly  familiar  with  the  nuturnl  history  of  thp  disease.  Stndii^d 
from  this  standpoint,  quarantine  requires  no  arhitniry  rules  or  fonnuhv. 
The  repressive  measures  for  each  malady  must  l>e  founded  upon  its  own 
manifestiitions  ;  and  so,  too,  the  proper  course  to  pursue  in  the  cose  of 
each  vessel  must  be  decided  by  the  particular  ffsturrs  of  its  exposure. 
From  this  standpoint  too  we  obtain  what  is  so  mni*h  talked  about,  but  so 
little  understood,  viz.,  a  "'uniform  system  "  of  quarantine,  the  princii>le 
being  uniform,  varied  though  it  may  be  by  latitude  and  particular  features 
of  locality. 

In  tiiis  country  the  scourge  against  which  we  are  most  commonly 
called  to  c»mtend  is  yellow  fever,  since  it  has  become  a  yearly  visitant  to 
some  part  of  our  extensive  seaboard.  Nor  is  this  strange.  The  commer- 
cial relations  which  exist  between  all  the  Atlantic  and  Gulf  ports — par- 
ticularly that  of  New  York  and  the  places  of  its  (iidhmifite  in  the  Wtfst 
Indies,  are  so  constant  and  extensive,  that  its  transmission  to  one  or  the 
other  of  these  ports  is  an  event  of  almost  daily  occurrence.     From  tho 
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first  or  mkUlle  of  June  until  the  niidillc  of  October,  yellow  fever  is  rarely 
absent  from  (he  hosjittat  in  tliis  harbor. 

Coiiveyetlj  iis  it  is,  eiiiefly  in  sailing-vcRsels,  the  crews  of  which  usually 
number  from  eight  to  ten  men  each,  the  diseuso  is  rarely  represented  in 
ho»]>ital  at  any  one  time  by  more  than  two  or  three  patients.  During  the 
past  summer,  a  pcriotl  of  throe  days  did  not  elapse  without  the  presence 
of  the  disease.  Despite  this  condition,  no  delays  or  impediments  were 
imposed  on  commerce,  and  vessels  brini^inp  sickness,  as  well  as  those  from 
iufeotefl  porta,  were  in  moat  instances  returned  to  commerce  sooner  than 
if  they  had  proceeded  at  once  to  the  city,  with  free  prat ifjue,  and  had  dis- 
charged their  cargoes  with  the  delays  incident  to  dockage,  stevedores,  etc. 

The  practical  measures  adopted  are,  as  already  stated,  founded  upon 
the  period  of  incul)atian  and  tho  modes  of  transmission  of  the  disease. 
The  practical  limit  lixed  lor  the  former  is  five  days.  Many  cases  appear 
in  a  shorter  time  than  this  after  exposure,  while  it  is  very  rare  that  the 
incubative  stage  can  ho  definitely  fixed  as  of  longer  duration.  Let  me 
first  consider  what  measures  are  proper  to  be  taken  with  reference  to 
passengers. 

A  vessel  leaving  an  infected  port  requires  a  variable  time  of  from  two 
five  days  to  reach  one  of  our  many  seaports.  The  period  of  incubation  ot 
the  disease  is  allowed  to  date  from  the  time  of  departure  of  the  vessel 
from  the  infected  port.  It  may  safely  be  assumed  tinit  the  passengers  ar» 
apparently  well  when  they  come  on  board,  for  if  the  fever  has  seized  them 
they  are  usually  loo  ill  to  move  about;  or,  if  they  are  slightly  ill,  the 
masters  of  vessels  will,  for  tlieir  own  protection,  forbid  their  con>ing  on 
board. 

On  the  arrival  of  the  vessel  at  quarantine,  examination  is  made  of  each 
passenger,  their  baggage  opened,  placed  in  a  closed  room,  and  thoroughly 
fumigated.  If  at  the  expiration  of  Cwq  days  after  leaving  an  infected  pon 
no  case  of  sickness  has  occ\xrr*^dy  j^radfjtte  isgiven  the  passengers  and  bag- 
gage, and  thoy  are  sent  on  a  steamboat  to  the  city.  Although  thousamls 
of  passengers  have  arrived  from  infected  ports  at  the  port  of  New  Vork 
during  the  past  seven  years,  no  case  of  fever  has  ever  appeared  after 
pratique  has  been  given. 

If,  however,  a  case  of  fever  has  occurred  during  the  passage,  it  does 
not  of  necessity  preclude  the  discharge  of  the  remainder  at  the  expiration 
of  five  days.  A  carcftd  enquiry  is  instituted  with  reference  to  the  pre- 
vious history  of  the  individual — the  length  of  time  which  elapsed  after 
coming  on  board  before  he  was  taken  sick,  to  determine  whether  the  dis- 
ease was  contracted  before  or  after  this  period.  If,  as  is  ordinarily  the 
case,  it  dates  previous  to  his  coming  on  the  vessel,  tho  remaining  passen- 
gers arc  not  detained  beyond  the  five  days.  Another  circumstance  in  this 
connection  should  be  noted.  During  the  summer  months  tho  great  pro- 
portion of  passengers  arriving  are  acclimated  or  native  Cubans.  From 
these  no  danger  is  to  be  apprehended,  which  lessens  to  just  that  extent 
tho  number  of  those  requiring  a  rigid  examination. 

If,  on  the  other  hand,  it  api>ear8  probable  that  the  disease  was  con- 
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tracted  on  the  vessel,  the  passeiigcTs  shnnUl  ho  remorpd  to  the  quarantino 
for  observation;  baggage  of  all  kinds  shuukl  be  thoroughly  aired  and  dis- 
infectetl;  if  there  be  any  s<]ilc'd  articles,  they  must  be  washed  before  they 
are  removed  from  the  vessel;  and  if,  at  the  expiration  of  five  days  from 
the  appearance  of  the  last  case,  no  new  cases  of  sickness  occur,  the 
passengers  may  be  discharged.  All  this  work,  as  indeed  everything  con- 
nected with  the  discharge  and  purification  of  vessels,  passengers,  etc., 
in  quarantine,  should  be  carried  on  some  distance  from  the  main  shore, 
either  on  islands  or  on  hulks  of  vessels  prepared  for  the  purpose.  The 
experience  of  the  epidemic  of  yellow  fever  at  St.  Nazaire,  France,  showed 
clearly  that  the  germs  of  the  disease  are  wafted  but  limited  distances  by 
the  air,  and  tlmt  whenever  the  epidemic  has  reached  the  main-land  from 
vessels  lying  at  some  distance,  it  has  been  from  infected  articles  whirh 
have  floated  to  the  beacli,  rathur  than  by  air-currents. 

Should  it  be  necessary  to  perform  the  operations  just  alluded  to  on  the 
main-laud,  no  certain  immunity  can  be  assured  to  the  neighboring  popula- 
tions. Tile  filth  which  accumulates  about  docks,  and  the  almost  invariable 
proximity  of  low  and  marshy  soils,  afford  a  nidus  from  which  the  gcnns 
will  most  certainly,  under  favorable  influences  of  temperature,  spread  to 
the  centres  of  population. 

The  next  c^re  is  for  the  vessel.  As  has  been  stated,  1  consider  the 
danger  from  the  receptivity  to  the  poison  to  be  far  less  on  steamers  than 
on  sailing-vessels;  still  the  necessity  of  protection  to  the  community,  and 
the  little  additional  expense  attending  the  measures  adopted,  have  induced 
me  thus  fur  to  treat  both  classes  alike,  so  far,  at  least,  as  relates  to  dis- 
charging in  quarantine.  Steamers,  however,  are  allowed  to  commence  tliis 
discharge  as  soon  as  passengers  have  left,  while  sailing-vessels  must  un- 
dergo a  preliminary  purification. 

Steamers,  before  proceeding  to  the  lighterage  ground  to  discharge,  are 
fumigated  at  least  twice  in  every  attainable  part  of  the  vessel.  1  have, 
however,  during  tho  past  season,  made  a  further  exception  h\  the  case  of 
steamers  having  mixed  cargoeJ>  from  non-infected  and  infected  ports,  the 
cargo  from  non-infcoted  ports  having  been  taken  on  first.  F-^cling  assured 
that  no  germs  could  exist  in  the  bilge — their  favorite  nidus  on  sailing-ves- 
sels— because  it  is  of  necessity  cleansed  once  or  twice  in  twenty-four  hours, 
by  first  pumping  in  clean  water  and  then  pumping  the  wh<i]e  out  again,  I 
have  discharged  in  quarantine  that  portion  of  the  cargo  which  came  from 
infected  ports,  and  allowed  the  remai ruler  to  go  to  the  dock  in  the  city. 
Hero  too  the  nature  of  tht^  cargo  wnnlrl  influence  my  action.  In  tho  rases 
alluded  to  it  consisted  either  of  nnw  Imrd-bidod  hemp  or  tobacco,  neither 
of  which,  unless  under  peculiar  cimimstanccs,  would  be  vehicles  for  trans- 
mission. 

Sailing-vessels  on  their  arrival  remain  from  twenty-four  to  forty-eight 
hours  at  the  boarding  station,  according  to  the  cleanliness  of  the  vessel 
and  her  record  during  the  voyage.  This  time  is  occupied  as  follows; 
the  hatches  are  opened  and  everything  possible  is  done  to  allow  the  lar- 
gest ventilation.     The  cabins,  quarters  of  the  men,  and  every  part  which 


490 


QrARANTIIiB, 


can  be  reachod,  are  fhorouijhly  scnihhed,  fumtg'atetl,  and  clisinfccted.  All 
cluthini^  and  duniiagu  aro  washed  and  hung*  out  tt)  dry.  When  iliU  lias  bt'on 
satLsfflctorily  performed,  tho  vessel  is  iniinediately  sent  to  the  (li9oliar|i^ing 
ground.  Nu  time  is  wasted  for  a  specific  detention  at  quarantine.  If  l(>0 
vessel  is  infected,  tlie  sooner  the  discbarge  is  completed,  the  less  probabil- 
ity is  there  of  its  g-ainiiijij  in  intensity,  and  the  sooner  can  the  hold  be 
reached  to  clean  and  disinfect.  1  never  could  understand  the  object  of  a 
detention  for  a  period  lon^r  than  is  necessary  to  effect  the  cicatdiness 
and  nurntion  of  such  parts  of  the  vessel  as  could  be  readily  reached.  That 
completed,  remove  at  once  the  car^o,  so  that  the  cleansing  and  disinfec- 
tion can  be  carried  to  ail  parts. 

All  that  wo  know  of  the  yellow  fever  germ  teaches  us  that  it  propa- 
gates with  the  greatest  rapidity  whenever  the  elements  of  heat,  moisture, 
fonnentation,  and  no  circulation  of  air  are  present.  These  elements  are 
eminently  combined  in  vessels  conuiij^  from  the  tropics.  Their  cargo  is 
sugar  or  melndo;  they  are  put  on  board  under  a  tropical  sun;  both  are 
dirty  cargoes,  and  more  or  less  leakage  goes  on  into  the  bilge;  tlie  hatches, 
too,  are  tightly  battened.  If  the  gcnns  are  on  the  vessel,  can  there  be 
conditions  more  favorable  than  these  for  their  active  increase?  Kxperi- 
ence  daily  teaches  us  that  on  such  vessels,  should  the  voyage  bo  pro* 
longed,  cases  of  sickness  follow  each  other  in  rapid  succession  until  the> 
vessel  becomes  a  very  ])est-houRe;  whereas,  if  the  voyage  is  completed  in 
eight  or  ten  days,  we  find  the  sickness  breaking  out  but  a  day  or  two  l>e- 
foro  entering  port,  where  ])roni]»t  nieasures  put  a  8top  to  its  furtlier  prog- 
ress. The  longer  such  a  vessel  is  allowed  to  remain  untouched,  Le.,  the 
longer  a  quarantine  is  exacted^  the  greater  will  be  the  virulence  of  the 
disease,  and  the  greater  the  danger  of  spreading  the  infection.  The 
epideniie  which  appeared  at  Bay  Kidge,  Long  Island,  some  years  since, 
was  undoubtedly  due  to  this  cause.  Vessels  were  strung  along  the  Long 
Island  shore  to  ride  out  a  s|H'cilic  quarantine,  until  the  whole  fleet  was 
thoroughly  infected,  and  the  disease  passed  readily  to  the  main-land.  It 
is  this  practice  of  detention  which  in  the  past  has  contravened  the  in- 
terests of  shipping  and  commercial  men  and  has  kept  up  a  chronic  war- 
fare between  merchants  and  quarantine.  The  material  injury  which  results 
from  detaining  cargoes  and  vessels  so  long  from  active  circulation  has 
done  irreparable  injury  to  many  a  shipping  j>ort.  It  is,  therefore,  a  mat- 
ter of  congratulation  that  the  action  which  n^cognizes  the  protection  of 
the  public  health  also  favors  the  activity  of  shipping  and  commercial 
ejiterprises.  Simple  and  self-evident  as  this  course  appears,  when  we 
reason  in  tlie  abstract,  the  greatest  difficulty  is  often  exporiiiiced  in  put- 
ting it  into  a<'tual  operation.  The  panic  and  fear  prevalent  on  the  ap- 
proach of  an  epidemic  are  too  apt  to  override  all  careful  deductions,  and 
restrictive  and  repressive  measures  are  ado]ited  which  in  reality  add  to 
the  threatened  danger.  It  would  seem  that  the  action  taken  at  this  port 
M'ith  such  happy  results  shouKI  encourage  decision  in  others. 

The  discharge  of  the  vessel  should  then  f^o  on  at  the  earliest  moment 
after  the  preliminary  purification.     The  manner  in  which  this  is  to  be  per- 
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fonned  I  re»^ftrd  as  the  most  impoiiniit  str?p  in  the  prevention  and  obslnic- 
tioii  of  the  spread  of  the  germs  of  yellow  fever  to  the  centres  of  j>opuhi- 
tion.  The  experience  of  many  years  at  this  port — and  in  this  I  am  con- 
firmed by  the  observations  of  the  St.  Nazaire  ci»ideinie  in  180:2,  and  olhrrs 
in  Spain  and  Portugal — has  led  to  the  conclusion  that  little  danger  of 
transmission  arises  from  the  cargo  proper.  The  clothing  and  effiras  of 
the  individual,  and  the  dark  recesses  of  the  hold^  are  the  favorite  lurking- 
plaot?a  of  the  poison. 

In  the  case  of  the  city  of  New  York,  the  vessel  is  sent  to  the  npi>er 
hay  for  the  purpose  of  diarliarging  the  cargo,  the  apijt  being  nt-arly  two 
miles  distant  from  the  nearest  shore,  where  tlie  bay  is  five  or  six  miles 
wide.  The  crew  of  the  vessel  is  usually  discharged  before  the  cargo  is 
broken.  Stevetlores,  cot4>ers,  and  all  who  work  in  the  hold  at  this  dis- 
charge, reside  in  hulks  anchored  near  by,  and  are  not  allowed  to  i*eturn  to 
the  city  until  a  period  of  five  days  has  elapsed  since  they  worked  on  a 
suspected  vessel.  The  cargo  is  swung  upon  open  lighters  and  then  car- 
ried to  storehoiiHcs  about  three  miles  distatit,  No  special  ]>recaution  ia 
exacted  by  the  Itghtcnnen,  except  that  they  are  not  allowed  to  go  on  tho 
vessel  which  is  being  unladen;  nor  is  the  cargo  subjected  to  any  restric- 
tions concerning  the  warehousing.  During  the  diiichnrgo  of  the  cargo, 
fumigations  with  chlorine  should  be  made  once  or  twice  dailv- 

The  vessel  once  emptied  of  her  rargn,  the  proccHs  of  purification  be- 
gins. With  steamers  this  is  comparatively  speedy  and  easy  of  accom- 
accompUshmcnt.  A  fire-hose  js  attached  to  the  force-pump,  carried  to  iho 
hold,  and  a  full  head  of  water  thrown  into  evcr\*  jiart  of  it;  at  the  same 
time  men  are  set  to  work  with  scrub-brooms,  who  work  until  every  por- 
t.on  has  been  scrubbed  and  is  as  clean  as  a  housewife's  kitchen.  A  dis- 
charge-pump is  kept  working  at  the  same  time,  and  the  water  is  poured 
ill,  not  only  until  Ihon^ngh  scrubbing  is  completed,  but  until  the  dis- 
charge-water is  as  clean  as  that  which  enters.  Hatches  arc  left  off,  ports 
are  opeired,  and  tlie  fullest  iiiring  is  given  until  the  vessel  is  dry;  thou 
everything  is  closed,  aiirl  fumigation  is  started  in  every  part  of  the  vessel. 

Pratique  is  then  given,  and  the  vessel  returns  to  commerce. 

With  sailing-vessels  the  pi-ocess  of  piirification  is  slower,  on  account 
of  the  aijsencc  of  tho  steani-pump.  It  is  often  found  advisable  to  liave  a 
tug-boat  lie  alongside,  s«)  that  use  may  he  made  of  its  force-pump  and 
hose  in  tho  same  manner  as  on  a  steamer.  The  subsequent  measures  to  bo 
carricdontare  the  same  in  both  kinds  of  vessels.  Inolhercases  dependence 
must  be  placed  upon  the  ordinary  liund  deck-pump;  the  purifieation  and 
cleansing,  though  occupying  a  longer  tinK\  can  be  made  e(|ually  effective. 
I  place  far  more  reliance  upon  the  liberal  use  of  water,  ihe  scrubbing 
until  the  vessel  is  absolutely  clean,  the  pouring  out  of  clean  water  from 
the  bilge,  than  upon  any  process  of  mere  disinfection  and  fumigation. 

These  measures,  which  are  siiDplt^  nm\  rasv  of  (ipplirahoii,  arc,  I  be- 
lieve, when  tlioroiighly  carried  out,  perfectly  cfTieient;  yet  there  seems  to 
be  a  disjiosition  among  some  to  substitute  for  them  more  complicated 
methods,  in  the  belief  that  tho  yellow  fever  germ  possesses  a  peculiar 
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tenacity  of  life,  and  that  consequently  peculiar  and  Tnystorious  agencies 
must  be  used  to  eradicate  it.  On  the  one  hand  are  numberless  patent 
compounds,  said  to  contain  some  marvellous  admixture  the  very  presence 
of  wliich  in  the  hold  of  a  vessel  will  destroy  the  vitality  of  germs.  These 
compounds  must  be  applied  by  aid  of  some  patent  machine,  which  is  also 
essential  to  their  efficacy.  In  my  judgment  all  such  preparations  and 
machines  are  worse  than  useless;  for,  not  only  are  they  inctlioacious  for 
the  purpose  intended,  but  they  beget  a  false  confidence,  which  causes  the 
neglect  of  that  most  important  of  all  disinfectants,  absolute  cleanliness. 
Disinfectants,  fumigations,  and  all  that  class  of  measures,  should  be  re- 
garded merely  as  adjuvants,  useful  for  the  purpose  of  reaching  portions 
of  the  vessel  which  in  the  process  of  cleaning  may  possibly  have  been 
overlooked,  or  where  the  cleansing  could  not  have  been  absolutely 
thorough.  I  am  not  aware  that  chemistry  presents  any  two  articles 
more  readily  applied,  more  rapid  of  generation,  or  possessed  of  greater 
oxidizing  and  permeating  properties,  than  sulphurous  acid  gas  and 
chlorine. 

While  all  such  work  must  be  thorough,  we  should  not  lose  sight  of  tho 
ccononiical  feature  in  the  process,  A  method  of  purification,  which  may 
be  unobjectionable  in  prinoiplo,  may  also  bo  so  expensive,  and  so  compli- 
cattMJ  in  application  as  to  cause  a  tax  which  no  commerce  could  sustain, 
and  which  would  practically  work  its  entire  obstruction.  So,  while  f  rec- 
ognize the  efliciency  of  steam,  great  heat,  or  intense  cold,  as  agents  which 
all  attain  with  certainty  the  desired  result,  I  recognize  also  that  their 
practical  application  is  enormously  expensive,  requiring  complicjited  ma- 
chinery and  a  corps  of  skilled  men,  and  does  not  ensure  results  that  are 
better  or  more  certain  than  those  attained  by  tho  more  simple  processes. 

I  am  fortified  by  a  long  experience,  and  by  the  fact  that  from  tho 
worst  infected  vessels  no  unpleasant  consequences  have  followed  where  the 
simple  process  of  aeration,  clcani/if/j  fumigation  and  disinfection  have  boon 
thorough.  What  I  have  said  with  regard  to  fumigation  also  applies  to 
disinfection.  No  elaborate  or  expensive  machine,  no  high-priced  or  secret 
compounds  arc  needed.  A  solution  of  sulphate  of  iron — a  pound  to  the 
gallon  of  water,  combined  with  carbolic  acid  of  twenty  per  cent,  strength, 
thoroughly  applied  with  a  common  watering-pot,  will  meet  everj*  contin- 
gency. 


Cholera,  transmitted  primarily  by  the  individual,  and  secondarily 
only  by  his  surroundings,  calls  for  a  different  series  of  preventive  meas- 
ures. Appropriate  restrictions  have  occupied  the  different  countries  of 
Europe  far  more  than  our  own.  They  are  situate  much  nearer  the  seat  of 
cndemicite,  and  have  not  the  broad  expanse  of  water  which  we  have  lying 
between  them  and  its  source.  While  the  same  principles  of  contraven- 
tion apply  equally  to  our  ports  against  the  introduction  and  limitation  of 
the  scourge,  we  have  also  an  additional  element  of  safety  in  the  measures 
of  repression  which  should  be  employed  on  the  vessel  itself  while  in  the 
period  of  transit. 
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It  Is  hardly  necessary  to  say  that  preventive  measures  aro  fur  more  difTi 
cult  of  general  application  than  in  yellow  fever.  Each  individual  attacked 
becomes  itt  himself  &/ot/cr  for  the  spread  of  the  epidemic.  It  is  ueireason- 
able  to  suppose  that,  with  our  unmonso  extent  of  sfaboiird,  and  with  the 
different  and  in  most  instances  lax  sanitary  Herniations  which  prevail  in 
the  ports,  the  disease,  if  prevalent  in  the  Old  World,  shall  not  find  an  en- 
trance here.  Still,  on  closer  observation,  it  will  be  seen  that  but  a  limited 
number  of  these  ports  require  rigid  iuHpection.  The  difTerent  porta 
of  Canada,  Boston,  New  York,  Pliiladeipliiii,  Baltimori\  and  New  Orleans 
are  the  ones  to  which  the  principal  passenger  traflic  is  directed.  If  tho 
disease  be  thoroughly  excluded  from  these,  there  is  comparatively  little  to 
be  apprehended  from  the  other  ports.  Another  •element  of  difHculty 
stands  in  the  way  of  its  prevention,  viz.,  that,  of  all  tliQ  iinporlaljlu  dis- 
eases, cholera  is  tho  one  whose  dangers  are  not  liniite<!  to  rertai;i 
cUmatV^s,  seasons,  and  localities.  It  has  none  of  the  remarkable  afliiiities 
of  yellow  fever  for  this  or  that  district  <»r  this  or  that  latituile^  fur  there 
is  no  portion  of  tlie  globe  which  has  shewn  itself  refractory  to  its 
propagation. 

Again,  in  its  mode  of  propagation  and  diiTufiion,  cholera  does  not 
show  that  peculiar  disposition,  characteristic  of  yellow  fever,  to  limit  itself 
to  maritime  ports  and  larjj^e  centres  of  popidation.  It  passes  in  every 
direction  where  man  circulates;  and  every  choleraic  stool  dischar^^ed  along 
the  line  of  a  railroad,  lujwever  far  removed  it  may  be  from  the  place  where 
the  disease  is  prevailing,  becomes  a  centre  for  diffusing  the  poison.  Not- 
withstanding all  these  unfavorable  conditions,  measures  of  prevention,  if 
intelligently  a}»pliod,  are  not  as  diilicult  as  would  at  first  siglit  appear. 
To  be  effectual  they  must,  however,  be  systeumtized  before  the  disease 
gains  access  to  the  shores.  Once  it  has  found  lodgement  in  a  community, 
nothing  remains  but  to  carry  out  tho  most  rigid  measures  of  general  hy- 
giene, with  special  methods  of  disinfection  and  purification  applied  to  each 
particular  case. 

The  position  of  this  country  with  reference  to  Europe  allows  tho  ap- 
plication of  the  same  principles  of  prevention  which  Kuropo  now  so  effi- 
ciently uses  at  the  places  of  propagation  ot  cholera.  There  it  is  almost 
wholly  transported  by  the  caravans  of  pilgrims,  wliich  can  be  kept  under 
surveillance  during  their  slow  transit ;  in  the  case  of  this  country,  how- 
ever, it  must  come  by  passenger-steamers,  whicli  for  the  time  being  are 
isolated  conniiunilies,  which  can  be  kt-pt  under  observation  during  transit, 
and  in  which,  should  disease  appear,  it  could  be  stamped  out  before  reach- 
ing our  shores.  Medical  officers  are  now  upon  all  steamers  that  cjirry 
passengers.  They  should  understand  that  their  professional  obligations 
are  not  limited  to  the  treatment  of  the  sick  winch  may  fall  to  their  care, 
but,  on  the  appearance  of  any  epidemic  or  contai;ious  disease,  their  wholo 
efforts  should  be  directed  to  its  suppression.  Isolation,  purification,  and 
disinfection  are  all  at  their  comniaml.  &ich  vessel  carrying  steerage 
passengers  has,  in  additioi»  to  the  rooms  appropriated  to  general  hospital 
purposes,  another  for  qnarantjnable  diseases. 
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ncflirnlilo  (in  nil  tTiOBO  Tnoaaurcs  may  he  ■with  reference  to  clmlora,  ex- 
perience has  sliown  tlwil  tl»ey  oannot  be  relied  on,  arul  that  pruvisinn  niu»t 
be  made  for  the  repression  of  the  disease  after  its  nrrivul  In  port.  A  veb- 
«el  arriving:  with  sickness  sliould  bo  treated  as  follows  :  The  sick  should  be 
sent  to  hospital ;  all  other  passengers  shonld  be  taken  from  the  ship  ami 
sent  to  the  **  quarantine  of  ohservation."  It  is  essential  that  the  vessel  be 
cleared  of  all  on  l»oard  but  the  eruw;  all  clothing,  bedding,  furniture,  and 
rooms  should  finst  be  disinfected  and  then  washed.  "When  the  vessel  has 
been  detained  sufficiently  tojig  for  this  rigid  cleansing,  and  also  to  deter- 
mine whether  any  of  the  crew  will  become  victims,  she  may  go  at  once  to 
dock  for  discharge.  Neither  the  vessel  nor  the  cargo  proper  would  bo 
likely  to  convey  the  hifectiou  if  all  parts  occupied  by  crew  and  passen- 
gers had  been  rendered  safe, 

A  rigid  quarantine  should  be  maintained  over  those  in  hospital  as  well 
as  over  thoae  under  observation.  In  the  ease  of  the  former  the  discharges 
should  pass  into  some  disinfecting  ihiid  ;  soiled  bedding,  garments,  cloths 
of  every  kind  should  be  thrown  into  a  similar  fluid,  or  subjected  to  super- 
heated steam  before  bc-ing  washed.  Attendants  should  frequently  wash 
tlioir  ha!j<ls,  and  promptly  remove  stained  clothing. 

Those  place<l  at  the  *"  quarantine  of  observation"  should  have  a  medi- 
cal officer  constantly  in  attendance.  A*  the  first  appearance  of  a  clioleraic 
discharge  from  any  of  the  number,  such  person  must  be  immediately  re- 
moved to  the  hospital.  The  same  rules  of  cleanliness  and  disinfection 
should  prevail  liere  as  at  tlie  hospital.  When  a  period  of  four  or  five 
diiys  has  clapseil  without  the  appearance  of  any  new  cases  at  the  **  quaran- 
tine of  observation,"  the  j^assengers  and  baggage  may  have  pnUique, 
Every  article  of  clothing  should  be  absolutely  clean  before  leaving. 

The  scope  of  this  article  does  not  call  for  a  recital  of  the  therapeutics 
measures  adopted  for  the  treatment  of  yellow  fever  or  cholera,  simply 
those  which  arc  repressive,  and  which  prevent  a  further  transmission. 


Ship  fever,  a «  a  quarantinablo  disease,  is  probably  a  memory  of  tho 
past.  It  is  hardly  probalile  that  a  conjunction  of  circumstances  will  again 
arise  such  as  favored  its  development  some  twenty-five  years  since.  Rnu- 
grama  then  reached  this  country  wholly  in  sailing-ships,  oftentimes  after 
passages  of  sixty  and  eighty  days.  A  large  proportion  were  at  that  lime 
Irish,  who  fled  from  tlu/ir  homes  the  victims  of  suffering  and  famine.  A 
system  exhausted  and  depressed,  the  close  confinement  in  filthy  and 
dirty  steerages,  the  poor  character  of  food  and  cooking— all  combined, 
brought,  as  a  natural  rosidt,  the  inevitable  scourge  of  typhus  or  ship  fever- 
All  this  is  totally  changed,  and  the  disease,  so  far  as  quarantine  is  con- 
cerned, is  mythical.  ShouM  it  make  its  app<rArance,  the  sjime  disposition 
of  the  vessel,  the  well,  and  the  sick,  should  be  made  as  in  cholera:  the  same 
rules  of  cleanliness  and  ablution  should  be  observed.  In  the  case  of  ship 
fever,  however,  the  sick  should  be  as  mtirh  ns  pMssiblc  isolated,  and  the  lar- 
gest air-space  allowed,  with  constant  interchange  of  air.  Indeed,  should 
tlie  season  permit,  Unt  hospitals  are  far  preferable  to  pennanent  ones. 
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The  contagion  of  typhus  exhalus  but  a  short  distance  from  the  patient, 
and,  more  than  in  any  other  contagious  disease,  is  dissipated  by  cleanli- 
ness and  free  interchange  of  air. 

A  vessel  arriving  with  small-pox  rarely  requires  a  longer  detention 
than  is  necessary  for  the  vaccination  of  those  who  ijavo  been  exposed. 
Wiien  the  disease  occurs  on  passenger-ships,  the  case  is  to  be  promptly 
isolated,  and  if  vaccinatioti  then  be  resorted  to,  no  further  cases,  in  my  ex- 
perience, will  occur.  Where  the  disease  occurs  on  a  sailing-vessel,  it  not 
unfrequently  occurs  that  no  effort  at  isolation  is  made.  Detention  is 
therefore  necessary,  not  only  for  thorough  cleaning  and  purification  of  the 
vessel,  but  also  for  the  purpose  of  ascertaining  the  results  of  vaccination 
in  the  crow.  Of  course  the  case  or  cases  of  small-pox  should  at  once  be 
sent  to  the  appropriate  hospital. 

The  foregoing  considerations  are  deemed  sufficiently  explicit  and  simple 
to  meet  any  and  every  contingency.  Success  will  depend  upon  the  faith- 
ful application  of  the  measures  directed.  The  executive  officer  must,  in 
every  instance,  give  his  personal  undivided  attention  to  the  details  in- 
volved. Indifference  and  inefficiency  are  the  causes  which  have  brought 
opprobrium  upon  the  system,  causing  communities  to  rest  in  a  fancied 
security  until  the  pestilence  was  in  their  midst.  On  the  other  hand,  the 
contravention  connected  with  quarantine  should  not  lessen  the  activity 
of  all  local  hygienic  measures  in  a  threatened  commtinity.  The  two 
classes  of  measures  should  be  regarded  as  inseparably  allied;  the  more 
perfect  the  hygienic  condition  of  a  locality,  tlie  less  will  be  its  receptivitv 
to  disease  germs  ;  or,  should  th(»y  gain  an  access,  the  more  feeble  will  be 
the  intensity  and  persistence  of  the  disease. 

Finally,  bring  to  the  consideration  of  subjects  connected  with  quaran- 
tine the  same  principles  of  action  which  govern  one  in  the  daily  affairs  of 
life:  determine  first  every  possible  circumstance  connected  with  the  incu- 
bation and  mode  of  propagation  of  an  epidemic,  and  contravene  it  by 
measures  specially  adapted  to  the  special  form  of  disease. 
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Ix  the  consideration  of  this  subject  reference  is  had  to  yellow  fever 
and  cholera  solely.  Though  smitll-pox  and  typhus  are  included  in  the 
scope  of  maritime  quarantini',  tliere  is  no  ilanji^er  that  either  would  ^ain 
much  headway  in  any  well-roguJated  conimuiiity,  and  the  plans  of  inter- 
nal quarantine  about  to  be  described  would  not  be  well  adapted  to  their 
renression. 

It  is  presumed  that  no  one  would  assert  the  local  origin  of  cholera  in 
anv  part  of  this  country,  but  wo  must  observe  that  there  are  in  New 
Orleans  numerous  adherents  to  the  belief  that  yellow  fever,  whatever  may 
have  been  its  place  of  nativity,  has  there  acquired  a  permanent  abode, 
and  needs  no  new  introduction  of  specific  infection  to  attain  epidemic 
proportions.  Some  even  go  so  far  as  to  maintain  that  the  prevalence  of 
this  fever  in  any  place  is  due  to  *'  certain  local  conditions,"  but  these  con- 
ditions  have  never  been  defined,  beyond  rather  va^ue  allusions  to  accu- 
mulations of  foul  org-anic  matters,  and  iherefore  they  are  in  reality  quite 
ufMierCain. 

If  there  be  any  good  ground  for  the  indictment  against  filth,  the  fever 
should  always  spring  up,  and  mostly  rage,  in  foul  localities,  but  such  is 
not  the  fact;  also  in  these  localities  the  fever  ought  to  prevail  every 
season,  but  it  is  not  so  found.  On  the  contrary,  it  may  be  aHintied  that 
every  outbreak  of  yellow  fever,  whether  at  New  Orleans  or  elsewhere 
in  this  country,  is  directly  or  remotely  traceable  to  other  cases  of  the 
same  disease,  occurring  in  some  region  not  visited  by  frost.  The  fact 
that  the  chain  of  evidence  is  sometimes  incomplete,  only  indicates  im- 
j>erfection  of  research,  aTid  does  not  even  establish  an  exception  to  the 
rule. 

Here  it  must  be  observed  that  I  do  not  deny  the  occasional  hiberna- 
tion of  yellow  fever  infection  in  New  Orleans,  and  possibly  other  places 
in  the  United  States,  in  case  of  an  exceptionally  mild  winter.  This  seems 
to  have  been  the  case  as  regards  the  existence  of  yellow  fever  at  New 
Orleans  in  1870,  1872,  1874,  and  1870;  but,  though  such  investigation  as 
could  be  made  by  the  health  authorities  failetl  to  establish  a  chain  of 
connection  with  foreign  infection,  the  questiuu  is  not  lr>gicitlly  stUtlod. 

Ftir  observe:  previous  to  the  governor's  proclamation,  establishing 
quarantine  against  certain  nnmod  ports,  generally  taking  effect  early  in 
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May,  vessels  having  bad  no  Biokness  aboard,  though  coming  from  porU 
where  yellow  fever  usually  prevails,  have  not  been  subjected  to  fumiga- 
tion nor  detention  beyond  the  time  necessary  for  inspection.  Thus  might 
be  introduced,  without  any  disinfection,  a  cargo  from  a  port  Infected  by 
yellow  fever,  at  a  time  of  the  year  when  a  summer  temperature  exists  in 
New  Orleans.  True,  no  eaHy  or  violent  outbreak  occurs — perhaps  none 
at  all;  but  those  who  hold  that  yellow  fever  has  become  domesticated 
among  us  must  not  find  fault  with  prolonged  latency  of  the  infection,  and 
we  should  reasonably  grant  to  it  a  measure  of  the  uncertainty  which  is 
universally  attributed  to  scarlet  fever. 

Again,  the  theory  of  "  local  origin  "  fails  to  explain  the  total  absence 
of  yellow  fever  in  New  Orleans  during  particular  years.  For  instance,  no 
deaths  are  assigned  to  this  disease  in  18G1.  The  winter  preceding  18G1 
was  severe,  and  from  the  month  of  April  a  strict  quarantine  was  enforced 
by  the  Federal  blockade  at  the  mouth  of  the  river  and  the  other  ap- 
proaches by  sea.  In  1877,  after  a  severe  winter,  the  only  case  of  yellow 
fever  was  a  passenger  on  a  steamer  from  Havana,  who  succeeded  in  pass- 
ing the  quarantine  inspection,  being  a  walking  case.  Now,  though  the 
sanitary  condition  of  the  city  is  said  to  have  been  exceptionally  goo<l  dur- 
ing Federal  occupation  in  1802,  *63,  '64,  and  'G5,  yet  all  efforts,  sustaine«i 
by  military  authority,  did  not  keep  New  Orleans  free  of  yellow  fever  in 
those  years;  though  only  eleven  cases  among  the  civil  population  are 
accredited  to  the  four  years,  about  100  cases  occurred  in  the  U.  S,  '*  river 
ileet"  in  18G3,  and  200  cases  on  the  U.  S.  gunlxiats  and  '*  river  fleet  "  in 
1864:.  The  civil  cases  of  186:2  are  said  to  have  been  imported,  and  it  ia 
altogether  probable  that  the  fever  in  each  of  these  years  was  of  foreign 
origin.  Tlie  year  1870  was  marked  by  a  very  limited  local  epidemic  of 
the  fever,  the  origin  of  which  was  not  trace4  to  a  foreign  source,  and  ic 
is  to  be  observed  that  the  preceding  winter  was  unusually  mild.  The 
next  winter  was  severe,  and  in  1877  no  case  of  yellow  fever  was  de%'el- 
oped  in  the  city.  The  only  discoverable  difference  in  local  conditions  l>e- 
tween  1876  anid  1877  was  that  of  temperature  during  the  preceding  win- 
ters. 

It  appears,  therefore,  that  temjitraturc  is  the  only  real  and  efficient 
constituent  in  the  much-talked-of  "local  conditions"  governing  yellow 
fever,  and  this  is  effectually  eliminated  in  regions  visited  by  a  killing 
frost.  The  whole  theory  of  "local  conditions"  rests  upon  the  unfortu- 
nate fact  that  a  few  localities  of  the  United  States,  particularly  New 
Orleans,  are  not  annually  visited  by  frost  severe  enough  to  kill  such  tropi- 
cal vegetation  as  the  banana  plant,  and  presumably  such  Ii>'ing  ntattor  as 
the  specific  infection  of  yellow  fever.  It  is  significant  that  this  theory  is 
not  now  invoked  where  ice  annually  occurs,  and  that  New  Orleans  <?n- 
joys  almost  a  monopoly  of  the  peculiar  "  local  conditions  "  which  preside 
over  yellow  fever. 

But  evidence  to  the  same  conclusion,  and  of  more  positive  nature,  is 
afforded  by  the  investigations  of  the  Yellow  Fever  Commission,  made 
during  the  progress  of  the  epidemic  of  1878.     They  say:  "  We  have  not> 
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in  a  solitary  instance,  found  a  case  of  yellow  fevor,  which  we  could  justi- 
fiably consider  an  of  <ie  tiovo  ori^n,  or  indigenous  to  its  locality.  . 
Quarantines  established  with  such  a  degree  of  aur^'oillanco  and  rigor,  that 
absolute  non-intercourse  is  the  result,  have  effectually,  and  without  ex- 
ception, protected  those  quarantined  from  attacks  of  yellow  fever."  It 
appears,  therefore,  that  these  absolute  quarantines  must  either  have  ex- 
cluded the  speciKc  infection  of  the  fever,  or  suppressed  the  "peculiar  lo- 
cal conditions "  which  create  the  disease  tie  iiooo  ;  for  the  doctrine  of 
chances  would  not  admit  such  astonisliinp;'  coincidences. 

Thus  much  has  been  written  in  order  to  show  my  belief  that  this  fpv»^r 
is  an  exotic  disease,  and  that  every  reasonable  effort  ought  to  be  used  to 
exclude  it  from  our  shores.  Tf  the  idea  of  its  dnmestiaition  in  this  coun- 
try, or  that  of  its  dependence  on  local  conditions  be  admitted,  external 
quarantine  is  a  useless  encumbrance,  and  inland  quarantine  deserves,  not 
a  moment's  consideration. 

Self-preservation  is  a  law  of  universal  prevalence.  Among  mankind 
this  law  is  strikingly  exemplified  in  measures  adopted  to  prevent  the  in- 
troduction of  jK'stilential  diseases  from  infected  liicalities.  The  lessons 
of  the  yellow  fever  epidemic  of  1878  in  the  United  States  are  so  recent 
and  Bo  ample,  that  they  will  chiefly  be  used  to  illustrate  the  subject  at 
the  head  of  this  chapter,  and  to  decide  upon  the  propriety  and  success  of 
the  measure,  and  huw  it  should  be  mndiHod. 

Toward  the  end  of  July,  when  it  becamn  apparent  that  the  disease 
was  likely  to  assume  an  epidemic  form  in  New  Orleans  and  to  extend  its 
ravages  to  other  points,  all  communities  in  direct  communication  wore 
deeply  moved,  and  there  was  a  spontaneous  and  general  effort  to  keep 
the  invader  from  their  doors.  It  is  safe  to  say  that  those  communities 
which  did  not  adopt  repressive  measures  were  mostly  actuated  by  a  con- 
viction that  they  enjoyed,  for  some  reason,  an  exemption  from  liability; 
possibly  some  resigned  themselves  to  an  inevitable  fate,  believing  the  in- 
fection free  as  the  wind  which  **  blowelh  where  it  listeth." 

The  investigations  of  the  Velhjw  Fever  Commission,  uniliT  direction 
of  Dr.  John  M.  Wwxlworth,  Surgeon-General  of  U.  S.  Murine  Hospital 
Service,  supply  most  of  the  facts  used  for  illustration  of  this  subject. 
Numerous  communities,  chiefly  cities  and  towns,  on  routes  of  travel 
connected  with  infected  places,  adopted  sueh  plans  of  non-intercourse  as 
they  supposed  to  be  required  by  their  situation,  which  were  executed 
with  various  degrees  of  rigor  and  success.  For  the  sake  of  convenience 
they  will  be  classiHed  as  follows,  and  considered  in  the  s*ime  order:  (!), 
Those  places  which  exercised  quarantine  against  infected  localities  and 
escaped  yellow  fever;  (2),  those  which  established  quarantine  and  were 
severely  scourged;  (3),  those  which  quarantined  and  were  visited  late  or 
lightly;  (4),  those  which  dispensed  with  quarantine  and  sulTered;  (5), 
those  which  dispensed  with  quarantine  and  escaped. 

(1).  In  Tx>ulsiana^  under  this  heiid  may  be  rerkoned,  on  llio  line  of 
Morgan's  Louisiana  and  Texas  Railroad,  all  the  stations,  commencing 
eighteen  miles  from  New  Orleans,  thts  side  of  Morgan  City  ;  thence  on 
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the  steamboat  and  stage  route  beyond,  as  far  as  'Washington,  208  miles 
from  the  city — twenty-nine  places  in  all  quarantined,  and  all  escaping, 
except  six  ;  on  the  New  Orleans  and.  Mobile  Railroad,  the  statioDa  beyond 
Soranton  ;  also  Bayou  Sara,  on  the  Mississippi  River.  The  following 
towns  extended  their  restrictions  even  to  the  mails  (those  marked  thus* 
excluding  only  second-  and  third-class  matter — the  others  all):  Albemarle, 
Abbeville,  Clinton,  Franklin,  New  Iberia,  Vidalia,*  Waterproof ;•  also 
the  following  entire  parishes  (corresponding  to  counties  in  other  States): 
Bossier,  Bienville,  Calcasieu,*  Cameron,*  Caddo,  Caldwell,  Claiborne, 
West  Carroll,  Franklin,  Jackson,  I-afayette,  Morehouse,  Ouachita,  St. 
Landry,*  St.  Martin,*  Union,  Vermillion,  Webster. 

In  Alabama  are  included  all  the  stations  on  the  New  Orleans  and 
Mobile  Uailn^ad  and  most  places  in  the  central  portion  of  the  State. 
The  New  Orleans  mails  were  excluded  by  the  following  places:  Bethel^ 
Birmingham,*  Caliaba,  Central  Mills,  Cambridge,  Clifton,  Dumas'  Store, 
King's  landing,  Lower  Peach  Tree,  Vaush  Creek,  Orrville,  Pine  Hill, 
Prairie  Bluff,  Selma,  SummerBeld. 

In  Mississippi  all  the  stations  on  the  New  Orleams,  St.  Louis  and  Chi- 
cago Railroad,  except  Grenada,  Holly  Springs,  and  a  few  unimportant 
places,  enforced  quarantine  (forty-two  in  all),  and  all  escaped  except  nine. 
To  these  are  to  be  added  Brandon  and  all  Rankin  County  ;  Clinton,  Cold 
Water,  Columbus,  Uuck  Port,  Leoto  I-.anding,  Moss  Point,  Paacjigoula 
Beach,  Natchez,  Raymond,  Rodney,  Sardis,  Waterford,  and  most  towns 
on  the  Mobile  and  Ohio  Railroad. 

In  Tennessee  and  Kentucky,  along  the  Northern  Central,  St.  Louis  and 
Chicago  Railroad,  quarantine  against  infected  towns  was  enforced  by 
nearly  all  the  important  points,  thirteen  in  all,  of  which  three  were  visited 
by  yellow  fever. 

The  following  places  in  Mississippi  excluded  the  New  Orleans  mails: 
Brandon,*  Brunswick,  Calvert  Store,  Fannin,*  Fort  Stevens,  Forest 
Home,  Goodman,  Goshen  Springs,*  Hurricane  Creek,  Herbert,  Midway, 
Mountain  Creek,  Peluhatchie,*  Peatlington,*  Pliiladulpliia,  Peter^s  Land- 
ing, Rio,  Rushing's  Store,  Shubuta,  Steen's  Creek,*  Tunnell  Hill,  Why 
Not,  Woodvillo;*  also  the  following  counties:  Bolivar,  Issaqueena, 
Sharkt^y,  Tunica,  Wilkinson. 

.All  post-offices  in  Arkansas  and  Texas  refused  the  New  Orleans  mails. 
Yellow  fever  reached  four  points  in  Arkansas,  and  none  in  Texas. 

(2).  Quarantine  failed  in  the  following  towns  of  I^uisiana,  which  were 
severely  scourged  by  yellow  fever:  Allemands  Station,  Berwick  City,  La 
Fourche  Crossing,  Morgan  City,  Baton  Rouge,  Delhi,  Delta,  LabadieWUe, 
NapoleonviUe,  Paincourtville,  Thibodaux,  Tangipahoa.  The  following 
parishes  excluded  the  New  Orleans  mails,  but  not  effectunlly  the  fever: 
Catahoula  (fever  at  Harrisonburg,  as  seen  hereafter).  East  Carroll  (fever 
at  Henderson),  Madison  (fever  at  Delta),  Richland  (fever  at  Delhi);  also 
the  town  of  Port  Hudson,  on  the  Mississippi.  Morgan  City  is  a  railroad 
tenninus  and  the  port  of  the  Texas  steamers.  The  quarantine  was  scarcely 
more  than  nominal,  and  the  fev*?r  appeared  Aug.  ITlh,  being  traced  to  a 
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sailor  from  New  Orleans,  Trains  ran  through  to  that  city  most  of  the 
time.  At  Berwick  City  (opposite  Morgan  City)  the  first  case  occurred 
Sept.  27th,  and  at  La  Fourchc  Crossing  (a  station  on  the  railroad  be- 
tween New  Orleans  and  Morgan  City)  Sept.  12th,  showing  a  delay  of 
more  than  six  weeks,  probably  attributable  to  quarantine.  At  Napoloon- 
ville  the  infection  was  traced  to  goods  from  New  Orleans,  aTid  at  Pain- 
courtville  those  first  attacked  had  visited  infected  localities.  The  quar- 
antine at  Baton  Rouge  was  suspended,  to  allow  the  Democratic  State 
Convention  to  be  held  there,  and  the  fever  appeared  there  Aug.  10th,  a 
few  days  afterward.  Delta  is  opposite  Vicksburg,  and  quarantined 
against  the  latter  place  Aug.  ^oth,  two  days  after  which  a  case  appeared 
at  the  former.  Delhi  is  a  small  railroad  town  between  Delta  and  Mon- 
roe, and  a  case  of  yellow  fever  occurred  there  Aug.  11th,  two  weeks  be- 
fore Delta  quarantined  against  Vicksburg,  in  the  person  of  a  man  from 
Vicksburg,  who  had  boarded  in  an  infected  part  of  that  town.  The  next 
cases  were  attendants  on  this  person.  At  Thibodaux  the  quarantine  is 
said  to  have  been  merely  nominal.  At  Tangipahoa  the  introduction  of  the 
fever  was  attributed  to  three  railroad  employes  from  New  Orleans,  and 
the  first  case  among  the  inhabitants  occurred  Sept.  1st.  At  Labadieville 
the  infection  was  traced  to  goods  from  New  Orleans,  and  the  first  case  in 
that  region  occurred  in  the  neighborhood  of  the  town,  outside  its  limits. 
It  is  easy  to  account  for  the  fever  at  the  above  places  through  defect  of 
the  quarantine. 

In  Mississippi,  under  this  head  belong  Bolton,  Canton,  Greenville, 
Jackson,  Lake,  Lebanon,  Meridian,  McComb  City,  Osyka,  Ocean  Springs, 
Port  Gibson,  Rocky  Springs,  Vicksburg,  and  Water  Valley.  The  follow- 
ing counties  and  towns  excluded  the  New  Orleans  mails,  but  did  not 
escape:  Coahoma  County  (fever  at  Friar's  Point),  Washington  County 
(fever  at  Greenville,  Refuge  Landing,  Stoneville,  and  Winterville);  also 
Bolton,*  Jackson,  Meridian,*  Pearlington,*  Shiibuta,*  and  Winona.  Bolton 
is  a  railroad  town  near  Jackson,  in  the  direction  of  Vicksburg.  The  first 
death  occurred  Aug.  I'^th,  and,  out  of  a  total  population  of  "^00,  144  or 
more  ha<l  yellow  fever.  At  Canton  the  quarantine  was  pstablished  too 
late — only  one  day  before  the  occurrence  of  the  first  case.  At  Jackson 
the  fever  was  delayed  by  quarantine  more  than  a  month,  while  they  were 
exposed  to  danger  of  infection  from  both  New  Orleans  and  Vicksburg, 
At  Lake  quarantine  was  delayed  twenty-four  hours  by  the  mayor,  to 
allow  the  admission  of  his  aon-in-law  from  Vicksburg,  who  came  in  sick 
with  yellow  fever.  The  *'Lobanon  neighborhood"  was  strictly  quaran- 
tined, and  the  mode  of  infect  ion  has  not  been  traced.  It  might  have 
been  intrmluced  by  night-walking  negroes,  without  discovery.  At  Meri- 
dian the  fever  was  introduced  by  railroad  employes.  McComb  City  is  a 
railroad  town,  where  the  fever  did  not  appear  until  nearly  the  end  of  Sep- 
tember. Osyka  was  quarantined  July  '^8th,  while  the  first  case  occurred 
July  27th.  The  quarantine  at  Ocean  Springs  was  openly  disregarded.  A 
practitioner  of  medicine  in  New  Orleans  lias  his  family  residence  at  this 
coast  watering-place,  and  the  whole  household  kept  themselves  strictly 
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secluded  during  the  whole  courae  of  the  fever  at  Ocean  Springs.  No 
one  wont  outside  the  enclosure,  and  no  one  entered  but  the  doctor.  AH 
escaped,  though  there  were  no  less  than  twelve  of  the  family  who  had  not 
had  the  fever,  A  parallel  instance  occurred  in  the  environs  of  Vicksburg. 
The  quarantine  at  Port  Gibson  was  established  after  the  appearance  of 
tlie  fever.  At  Rooky  Springs  one  of  the  town  authorities  violated  the 
quarantine  by  bringing  in  a  lot  of  bagging  for  baling  cotton.  The  fever 
broke  out  in  the  family  of  his  partner  or  agent,  who  took  home  a  (>ortion 
of  this  bagging.  At  Vicksburg  the  quarantine  was  loosely  carried  out. 
Citizens  went  without  restraint  on  steamboats,  and  persons  arrived  by 
railroad  and  steamboat  without  any  opposition.  The  fever  was  intro* 
duood  by  some  of  the  crews  of  the  "John  D.  Porter"  and  "City  of 
Alton,"  who  were  put  ashore,  and  died — one  July  '^4th,  another  July 
25th.  At  Water  Valley  the  infection  was  introduced  by  railroad  train- 
men, who  were  allowed  to  stop  over  there. 

In  Tennessee  the  principal  examples  under  this  head  are  Grand  Junc- 
tion and  Memphis.  At  the  last  place  a  death  from  yellow  fever  occurred 
July  21st,  a  man  from  the  steamboat  "John  A.  Scudder."  In  Alabama, 
Decatur  Is  the  most  striking  example.  At  Tuscumbia  quarantine  was 
very  lax. 

(3).  Washington,  La.,  on  Bayou  Tcche,  was  strictly  quarantined,  and 
escaped  yellow  fever  until  late  in  November.  Provisions  were  admitted, 
but  woollen  goods  were  excluded.  It  appears  that  the  infection  was  in- 
troduced by  flannel  goods  smuggled  in  a  barrel  of  grits.  The  fever  broke 
out  in  the  family  whore  these  flannels  were  worn,  and  extended  to  their 
neighbors.  Harrisonburg,  on  the  Ouachita  River,  also  escaped  until 
shortly  before  the  appearance  of  frost.  A  box  was  discovered  on  the 
bank  of  the  river,  about  two  miles  below  the  town,  which  was  carried  in 
by  several  young  men  and  opened.  It  was  found  to  contain  some  cloth- 
ing, among  other  articles.  All  these  young  men,  with  one  exception,  took 
the  fever.  Mobile,  Ala.,  had  about  300  cases  altogether.  Quarantine  was 
enforced,  commencing  July  27th.  It  is  alleged  that  a  case  occurred  there 
August  Ist,  m  the  person  of  a  woman  who  loft  New  Orleans  July  24th; 
and  another  case  traceable  to  that  one,  August  10th.  The  maximum 
mortality  was,  October  18th,  25.  At  Milan,  Tenn.,  the  first  case  was  not 
a  resident,  and  occurred  August  2Gth.  The  first  case  among  the  inhabi- 
tants occurred  September  18th.  The  town  has  about  3,000  inhabitants, 
and  the  quarantine  is  acknowledged  not  to  have  been  strict. 

In  Mississippi,  Bovina,  Byram,  Okolona,  Winona,  and  Vazoo  City  were 
affected  lightly.  At  Vazoo  City  the  policy  of  total  non-interoourse  was 
adopted.  Yellow  fever  was  introduced  by  a  clergyman,  who  officiated  at 
the  funeral  of  a  child  in  the  country  six  miles  olT.  Tlie  child  was  sup- 
posed to  have  died  of  a  malarial  fever,  but  was  afterward  discovered  to 
have  had  yellow  fever.  Helena,  Ark.,  Cairo,  111.,  un<l  Cincinnati,  estab- 
lished quarantine  and  had  few  cases. 

(4).  Under  this  head  in  Louisiana,  Donaldsonville,  Port  Hudson, 
Plaquemine,  and  Gretna,  river  towns,  suffered  severely.     In  Mississippi 
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Are  to  be  named  tho  Gulf  watering-places,  to  Biloxi  inclusive,  viz.:  Bay 
St.  I^uis,  Puss  Christiim>  Mississippi  City,  and  Biloxi;  Handsboro;  Pearl- 
ington  and  Logtown  on  Pearl  River;  Grenada  and  Holly  Springs;  besides 
other  places  of  less  note.  In  Tennessee,  Brownsville  and  Martin,  both 
railroad  towns;  in  Kentucky,  Btiwling  Green,  Danville,  Hickman,  and 
Louisville  (though  not  severely). 

(5).  The  following  places  escaped,  though  not  quarantined: 
Five  unimportant  stations  on  the  Mobile  Railroad,  within  thirty  miles 
of  New  Orleans,  almost  totally  without  inhabitants;  also  Amite  City,  La., 
and  several  insignificant  points  on  the  New  Orleans,  St.  Louis  and  Chicago 
Railroad,  where  there  were  not  inhabitants  enough  to  organize  a  quaran- 
tine. On  the  Memphis  and  Charleston  Railroad  are  to  be  named  Sauls- 
bury,  Middleton,  Pocahontas,  Chewalla,  Gtendale,  Burnsville,  luka  (six 
cases  altogether),  Dickson,  Huntsville  (twenty-four  cases,  only  one  of  local 
origin),  FearnX  Brcwnsboro\  Paint  Rock,  WoodvilJo,  Larkinsville,  Scotts- 
borough,  Dell  Fonte.     To  these  these  may  be  added  Smithland,  Ky. 

The  lessons  of  the  recent  epidemic  must  bring  the  unprejudiced  mind 
to  the  belief  that  there  was  a  clear  relation  between  enforcement  of  quar- 
antine regulations  and  prevalence  of  yellow  fever  in  all  threatened  oom- 
munitios — that  is  to  say,  that  there  was  no  security  in  a  loose  system,  and 
complete  safety  in  absolute  non-intercourse.  None  but  those  who  have 
been  reduced  to  the  verge  of  starvation,  or  suffered  prolonged  severance 
of  the  closest  family  ties,  can  fully  appreciate  the  price  paid  for  immunity; 
on  the  other  hand,  observers  at  a  distance  must  fail  to  appreciate  the 
situation  of  a  threatened  community,  confronted  by  a  new  and  invisible 
danger.  I  am  convinced  that  calm  consideration  of  the  whole  case  will 
lead  to  the  conclusion  that  no  blame  should  attach  to  the  adoption  of  the 
most  extreme  measures,  which  were  enforced  with  more  than  military 
severity.  The  warrant  for  such  action  was  the  ancient  dictum,  salu^  populi 
Kftprema  lex.  In  untried  and  unskilful  hands  it  would  hn  unreasonable  to 
expect  great  success.  The  results,  with  all  their  iinporfpctions,  ought  to 
satisfy  a  candid  mind;  while  the  enlightened  sunilariaii  feels  a  weight  of 
duty  pressing  him  to  find  some  escape  from  the  datiger,  and  at  the  same 
time  release  from  the  worst  inflictions  of  the  remedy.  The  most  obvious 
and  reasonable  deduct  ion  from  these  numerous  experiments  at  internal 
quarantine  is  to  the  effect  that  there  was  an  almost  total  lack  of  system 
and  suitable  adaptation  of  means  Co  the  end  aimed  at,  and  that  the  proper 
course  would  be,  to  subject  all  looa!  health  authorities  to  a  central  super- 
vision, either  state  or  national.  In  1878  Louisiana,  it  would  reasonably 
appear,  was  sufficiently  punished  for  a  wholesome  lesson,  but  the  recent 
adjournment  of  the  legislature  without  accomplishing  a  single  measure 
of  sanitary  legislation,  though  no  less  thnn  five  bills  of  this  nature  were 
brought  before  its  notice  and  favorably  reported  on  by  the  appropriate 
committees,  speaks  very  discouragingly  for  the  repression  of  yellow  fever 
through  state  action.  But,  even  had  tlie  legislature  of  I^ouisiana  done 
its  full  duty  in  strengthening  the  hands  of  the  State  board  of  health 
Co  exclude  infectious  diseases  from  its  borders,  and  to  super^dso  local  au- 
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lhoriti4s  in  the  execution  of  internal  quarantine  measures,  in  case  of  the 
actual  presence  of  such  disease  at  New  Orleans,  it  is  probably  too  much 
to  expect  that  the  other  exposed  States,  coastwise  and  inland,  would  all 
adopt  wise  and  energetic  measures  of  prevention. 

In  the  national  Congress  the  present  outlook  is  more  promising,  both 
from  the  probability  that  the  people  of  the  other  exposed  States,  especially 
inland,  are  more  thoroughly  awakened  to  the  importance  of  strenuous 
measures  of  repression  tlian  tlie  people  of  Louisiana,  and  from  the  fact 
that  men  of  character  and  ability  far  superior  to  tiie  average  State  legis- 
lator are  sent  to  the  Congress  at  Washington.  I  shall  not  undertake  hero 
to  discuss,  stilt  less  to  decide,  the  question  of  the  authority  of  the  General 
Crovcrnment,  under  the  Constitution  of  the  United  States,  to  legislate  or 
assume  any  executive  functions  pertaining  to  public  health.  It  appears 
that  a  great  majority  in  Congress  are  satisfied  of  their  right  to  act,  either 
on  general  principles  or  because  the  emergency  justifies  interference,  and 
1  have  tio  doubt  that  a  carefully  digested  plan  of  national  superN-ision  of 
external  and  internal  quarantine  would  greatly  conduce  to  the  efficiency 
of  the  service. 

]f  Congress  should  undertake  to  legislate  at  all  on  this  subject,  it 
should  do  no  less  than  provide  for  the  protection  of  communities  either 
destitute  of  a  quarantine  system  or  possessing  one  manifestly  imperfect 
in  action.  In  such  cases  the  central  authority  should  be  prompt  and  com- 
plete in  action.  Moreover,  close  observatiun  should  be  exercised  over  all 
places  having  well-organized  local  quarantine  systems,  whenever  they  may 
be  threatened  by  infectious  diseases,  such  as  cholera  and  yellow  fever, 
both  to  keep  the  central  office  thoroughly  informed  of  the  actual  progress 
of  the  disease  and  of  the  means  in  readiness  for  its  repression,  and  also 
to  afford  counsel  whenever  appropriate  or  necessary.  To  this  end  it 
would  be  convenient  to  divide  the  country  into  sanitary  departments,  or 
districts,  with  a  competent  health-officer  assigned  to  each,  and  all  subor- 
dinate to  a  central  authority  at  tlie  national  capital.  Particular  surveil- 
lunce  should  be  exercised  over  internal  lines  of  travel  and  transportation 
from  infected  points,  and  there  should  hv  power  to  place  travel  and  traffic 
under  necessary  restrictions  and  regulations. 

As  New  Orleans  has  been  the  port  most  threatened  by  yellow  fever, 
it  will  be  convenient  to  use  tliis  point  by  way  of  illustration,  with  the 
supposition  that  the  fever  has  made  its  appearance  in  threatening  propor- 
tions, whether  by  importation  anew  or  survival  from  a  previous  year. 
The  object  is  to  confine  the  disease  within  existing  limits,  and  tlie  advan- 
tages of  an  already  organized  system  of  inland  quarniitine,  with  ample 
authority  for  regulating  intercourse  on  all  lines  of  oommunication,  over 
the  various  plans  atlopted  in  1878  by  panic-stricken  citixens,  are  too  ap- 
parent for  argument.  The  plan  of  non-intercourse,  though  justifiable  in 
case  of  surprise  without  previous  organization  to  meet  danger,  is  quite  out 
of  harmony  with  the  civilization  of  our  age,  in  the  needless  hardships 
which  it  imposes;  but  restrictions  must  be  prescribed,  and  there  must  be 
power  at  hand  for  their  enforcement. 
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In  my  judgment,  the  scope  of  repression  should  be  limited  cliiefly  to 
the  ueigbborhood  of  the  infected  city  (say  New  Orleans),  and  all  the  rail- 
roads and  the  river  in  both  directions  should  be  subjected  to  a  strict 
quarantine,  provisional  stations  for  this  purpose  having  been  established 
within  a  few  miles  on  each  route  and  at  some  distance  from  human  habi- 
tations. At  those  stations  all  merchandise  should  undergo  transshipment, 
together  with  thorough  disinfection  by  sulphur  fumigation  in  close  apart- 
ments. The  water-craft  and  railroad  cars  from  the  infected  city  should 
never  come  near  those  travelling  to  the  interior,  and  should  not  be  allowed 
to  proceed  farther  than  the  tjuarantine  stations.  The  landing-places  on 
the  river  and  the  railroad  transfer  stations  should  be  located  on  smooth 
ground,  to  admit  of  easy  sprinkling  with  a  five  per  cent,  solution  of  car- 
bolic acid,  which  should  be  practised  to  a  distance  of  two  or  three  hundred 
feet  around  daily,  or  so  often  as  arrivals  might  occur  from  the  infected 
city.  The  sulphur  fumigation  should  be  extended  to  the  personal  bag- 
gage of  passcutrers,  and  include  the  opened  mail-bags,  though  there  is  no 
well-autht'nticuted  instance  of  the  conveyance  oC  yellow- fever  infection  by 
mail  matters.  All  boxes  and  other  receptacles  of  dry  goods  should  bo 
0|>ened  and  their  contents  thoroughly  subjected  to  the  fumes  of  sulphur. 

As  regards  detention  of  travellers,  I  should  say  that  those  who  have 
had  the  fever  should  be  allowed  to  proceed  as  soon  as  their  baggage  had 
undergone  disinfection.  The  quarantine  officer  must  satisfy  himself  of  tl» 
fact  of  the  individual's  having  had  yellow  fever  by  the  certificate  of  his 
kittending  physician  or  his  own  affidavit.  Unacclimated  passengers  should 
be  detained  for  a  period  of  not  less  than  ten  ilays,  as  a  precautionary 
measure,  for  there  is  ground  for  the  supposition  that  the  yellow  fever  in- 
fection is  multiplied  within  as  \vell  as  without  the  human  body. 

As  a  further  and  proper  preeautionj  travellers  from  an  infected  town 
should  be  required  In  make  an  entire  change  of  dress  and  undergo  a  com- 
plete bath,  including  clni  hair.  The  clothes  put  on  after  the  bath  must 
have  undergone  fumigation,  and  those  taken  off  must  be  subjected  to  the 
same  process.  Thin  plan  would  require  two  buildings,  which  should  be 
•everal  hundred  yards  apart;  the  first  intended  for  disinfection  and  bath- 
ing, the  second  for  residence  during  the  period  of  detention  or  incubation 
of  the  disease.  The  ground  around  the  firstshuuld  be  sprinkled  every  two 
or  three  days  with  dilute  carbolic  acid,  and  passengers  slmuld  not  be 
allowed  to  return  to  this  building  after  once  leaving  it.  These  buildings 
need  bo  no  more  than  temporary  structures,  erected  at  moderate  cost. 

As  regards  outgoing  vessels  by  sea,  no  interference  would  be  neces- 
sary, since  the  quarantine  at  each  port  should  be  competent  for  its  pro- 
tection. 

In  case  of  an  outbreak  of  yellow  fever  at  an  interior  city  or  town,  the 
plan  of  proceeding  should  he  quite  similar  Temporary  quarantine  stations 
should  be  established  on  all  the  avenues  of  approach,  and  no  substances 
capable  of  acting  as  foniites  should  be  allowed  removal  before  thorough 
disinfection.  Persons  must  be  subjected  to  the  same  restrictions  on  leav- 
ing infected  places  as  before  mentioned.    Railroad  trains  passing  through 
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such  towns  should  never  stop,  but  keep  a  running  speed  of  not  less  than 
ten  rniles  an  liour  through  their  liinita.  Water-craft  used  as  lighters  from 
infected  towns  to  the  quarantine  stations  should  have  their  closed  apart- 
ments fumigated  daily  with  sulphur,  and  their  decks  daily  sprinkled  with  a 
live  per  cent,  solution  of  Calvert's  No.  5  carbolic  acid. 

When  wo  have  to  deal  with  cholera,  the  plan  of  action  is  somewhat 
different.  In  this  disease  the  materies  morbi  is  known  to  be  reproducod 
in  the  human  body,  and  to  be  found  in  the  ejections  from  both  extremi- 
ties of  the  alimentary  canal  and  from  the  bladder.  The  general  rules  for 
the  establishment  of  quarantine  stations  around  infected  towns  are  the 
same  as  in  case  of  yellow  fever,  but  they  are  not  limited  to  tlie  warm 
season.  On  (he  other  hand,  as  cholera  ought  to  be  effectually  stamped 
out  of  a  town  which  has  a  well-organized  board  of  health  within  a  few 
weeks,  the  obstruction  need  not  be  of  long  continuance. 

The  danger  of  conveying  cholera  infection  through  artirles  passing 
under  the  general  term  oifreighty  on  transportation  lines,  is  so  small  as  to 
be  left  out  of  consideration.  Packages  sent  by  express  would  need  in- 
spection, and  those  consisting  of  personal  clothing  and  bedding  should  bo 
subjected  to  sulphur  fumigation.  Soiled  articles  must,  in  addition  to 
fumigation,  be  thoroughly  cleansed.  The  same  rules,  as  stated  in  relation 
to  yellow  fever,  apply  to  bathing,  change  of  dress,  and  disinfection  of  all 
personal  baggage  of  passengers.  The  detention  of  passengers  duning  the 
period  of  incubation  (at  least  eight  days)  must  be  insisted  on,  to  render 
the  quarantine  of  any  value. 

In  case  any  Individuals  should  fall  sick,  either  of  yellow  fever  or  cholera, 
while  under  detention,  they  should  be  sent  back  hs  soon  as  possible  to  the 
town  from  which  they  have  departed,  fur  the  station  would  always  bo 
within  a  few  miles,  and  there  would  be  no  time  to  establiuh  hospitals  at 
an  impromptu  quarantine  station. 

It  is  evident  tliat  the  execution  of  such  a  system  of  quarantine  must 
not  bo  in  the  hwnds  of  local  health  authorities,  either  municipal  or  Stale. 
Nothing  loss  than  the  authority  of  the  General  Government  would  cause  it 
to  be  fully  respected,  and  the  medical  officers  in  charge  must  feel  that 
their  responsibility  is  not  limited  to  a  city,  or  even  a  State.  For  illustration, 
suppose  the  city  of  New  Orleans  were  again  visited  by  yellow  fever  or 
cholera.  An  inland  quarantine  would  have  for  its  object  the  protection 
of  the  interior  country,  but  the  great  commercial  interests  of  the  city  have 
always  opposed  external  quarantine  restrictions,  and  would  be  still  loss 
tolerant  of  an  inland  quarantine.  The  board  of  health  of  Louisiana  is  u 
mixed  body,  the  State  and  city  both  being  represented  on  it;  and  at  the 
present  time  the  city  is  allowed  a  majority  in  membership.  There  has 
always  been  a  strong  disposition  among  commercial  men  to  ignore  or  con- 
ceal the  existence  of  yellow  fever  in  New  Orleans,  though  within  my 
knowledge  the  board  of  health  has  not  countenanced  this  policy;  but  the 
prospect  of  being  shut  off  from  the  interior  country  would  bring  an  irre- 
sistible pressure  on  the  city  members,  and  they  would  certainly  fail  ^o 
recognize  the  existence  of  yellow  fever  and  cholera  until  the  diseases  had 
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spread  beyoud  their  control,  so  mucJi  do  they  resemble  intermittent  fever 

and  chr>Iera  morbus. 

The  foregoing  plan,  of  which  only  a  n»er«  outline  lias  been  presented, 
is  without  precedent,  so  far  as  1  am  informed.  It  has  suggested  itself  to 
me  as  tlic  best  means  of  obviating  the  dillieulties  and  failures  hitherto  ex- 
perienced, when  the  repression  of  diseases  naturally  infectious  and  epi- 
demic was  left  to  the  threatened  communities  themselves,  guided  for  the 
most  pari  by  the  simple  instinct  of  self-preservation.  It  is  too  much  to 
*v<pect  that  proficiency  in  preventive  medicine  will  l>ecome  a  common  ac- 
I'omplishment,  even  among  medical  men,  in  our  day.  None  save  a  few 
public  oHicials  have  any  practical  interest  in  it  ;  and,  under  the  present 
mode  of  organization  of  sanitary  bodies  in  this  country,  where  rotation  in 
office  conforms  to  political  usage,  no  one  can  safely  abandon  curative  for 
preventive  medicine. 

In  addition  to  superior  organization  always  in  readiness  to  act  at  the 
beginning  of  an  outbreak,  the  above  system  would  enjoy  the  advantage 
of  earlier  and  better  information  of  danger,  from  the  presence  of  health 
officers  in  the  threatened  seaports  ;  and,  besides,  it  would  be  far  less  dif- 
ficult to  prevent  the  escaj)e  of  infection  from  one  city  than  to  prevent  its 
introduction  to  an  indefinite  number  of  interior  towns.  This  is  especially 
the  case  in  Louisiana,  with  its  extensive  network  of  inland  navigation,  all 
in  communication  with  New  Orleans,  whereon  every  contiguous  plantation 
has  its  own  landing.  Again,  it  would  obviate  the  barbarism  of  total  non- 
intercourse,  which  was  found  the  only  trustworthy  plan  at  inland  towns 
in  1878,  and  which  would  be  generally  adopted  with  great  certainty  by 
most  interior  communities  in  case  of  another  outbreak  of  yellow  fever  at 
any  of  our  Southern  seaports,  uidess  they  were  satisfied  that  no  less  power 
than  the  General  Government  had  provided  means  adequate  to  their  pro- 
tection, by  arresting  the  pestilence  at  the  threshold. 

Another  obvious  oonsequence  of  some  such  plan  as  the  one  above  out- 
lined would  be  the  stimulation  of  exterior  quarantine  authorities  to  greater 
vigilance,  inasmuch  as  the  inconvenience  of  inland  quarantine  would  be 
brought  home  to  the  people  of  the  coastwise  cities;  while,  on  the  other 
hand,  intercourse  among  interior  communities  would  be  relieved  of  all  the 
dread  and  embarrassment  experienced  in  1878,  so  long  as  the  pestilence 
remained  shut  up  at  the  city  first  assailed. 

It  is  beyond  dispute  that  a  plan  of  such  novelty  and  such  salient  fea- 
tures would  meet  strong  opposition  in  a  mercantile  community,  and  it  is 
not  to  be  expected  that  it  would  work  smoothly  or  satisfactorily  at  first. 

Great  neeti  would  there  be  for  sound  judgment  and  cool  temper  on 
the  part  of  the  health  officers  selected  to  carry  out  the  details,  as  well  as 
ceaseless  vigilance  to  prevent  evasions,  in  relation  both  to  persons  and  to 
fomites. 

In  case,  however,  Congress  should  fail  to  legislate  on  this  subject,  or 
should  so  restrict  the  powers  of  the  national  (piarantine  authorities  as  to 
forbid  the  execution  of  such  a  plan  as  the  one  heretofore  delineated,  it  is 
not  to  be  expected  that  it  would  be  adopted  by  State  or  municipal  health 
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authorities.  Every  community  then  would  be  obliged  to  provide  for  its 
own  protection.  An  association  of  delegates  from  the  sanitary  bodies  of 
threatened  communities  would  certainly  be  desirable,  in  onler  to  take  coun- 
sel togetherand  establish  some  uniformity  of  action.  Well -organized  State 
boards  of  health,  with  ample  powers  and  independent  of  local  influences, 
in  interior  States,  like  Mississippi,  Arkansas,  Tennessee,  and  Kentucky, 
might  protect  their  borders  from  the  introduction  of  yellow  fever  and 
cholera  by  the  exercise  of  due  vigilance.  In  Louisiana  the  board  of 
health  exhausts  its  powers  in  guarding  the  metropolis.  No  attempt  has 
been  made  hitherto  to  associate  other  communities  in  the  State  for  com- 
mon defence  tt«^ainbt  contagion,  and  there  is  no  visible  sign  of  such  action. 
The  same  diflieully  probably  exists  in  other  States  with  important  seaports, 
and  directly  in  proi>ortion  to  the  magnitude  of  commercial  interests  in- 
volved; for  they  are  sure  to  be  arrayed  in  opposition  to  restrictions  for 
sanitary  ends,  though  this  policy  is  short -sighleil  and  wrong  in  the  end. 

The  warfare  of  scietice  against  ancient  prejudice  (in  other  words,  against 
barbarism)  has  now  to  be  fought  out  in  preventive  medicine,  as  it  has  been 
in  the  curative  branch.  In  the  latter  the  contest  lias  lasted  many  centu- 
ries, and  is  not  yet  Hnished.  The  study  of  anatomy  is  fairly  tolerated  in 
most  parts  of  the  country,  but  experimental  physiology  is  condemned,  be- 
cause it  is  in  the  interest  of  science,  and  therefore  of  humanity  ;  while 
the  mutilation  and  wanton  destruction  of  animals  for  sport  is  commended 
as  healthful  nnci  manly! 

In  the  abseun^  both  of  congressional  action  and  of  concerted  measures 
by  local  health  authorities,  each  body  must  work  independently,  as  here- 
tofore. Then  it  would  be  a  measure  of  great  utility  to  publish  advice  of 
a  suitable  character,  proceeding  from  the  highest  authority  in  sanitary 
matters,  as,  for  instance,  the  American  Public  Health  Association.  Tlies^ 
local  bodies  should  be  taught  that  the  policy  of  total  non-intercourse  is 
both  unnecessary  and  unjust;  that  the  thorough  disinfection  by  sulphur- 
fumigation  of  all  fomites,  including  clothing  worn  by  travellers,  the  com- 
plete bathing  of  all  who  are  allowed  to  pass,  together  with  the  detention 
of  individuals  who  tmve  not  hud  yellow  fever — and  in  case  of  cholera  all 
persons^beyond  the  period  of  incubation,  are  quite  sufficient  ;  but  that 
all  evasions  of  these  necessary  regulations  must  be  rigidly  prevented. 

In  case  Congress  should  see  fit  to  ])rovide  for  an  advisory  system  of 
inland  .service,  as  supplementary  to  local  quarantine  regulutions,  much 
good  might  be  done  by  judicious  health  officers.  It  should  l>e  their  duty 
to  keep  themselves  fully  informed  about  the  presence  of  cholera  and  yellow 
fever  at  seaports,  to  give  timely  notice  by  telegraph  to  inland  communi* 
ties,  anl  to  visit  as  many  as  they  conveniently  can  for  the  purpose  of 
advising  them  about  suitable  means  for  self-protection.  Such  a  position 
would  be  no  sinecure,  and  the  service  might  be  of  inestimable  advantage, 
coming  from  an  expert  sanitarian  to  a  connnunity  whose  only  idea  of 
security  from  threatened  j^ostilence  is  rigid  seclusion  from  the  whole  outer 
world. 

An  invasion  of  the  Dominion  of  Canada  by  Asiatic  cholera  would  de- 
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mand  the  exercise  of  inland  quarantine  along  an  extended  boundary  line, 
in  the  absence  of  a  system  for  confining  the  disease  at  its  point  of  access, 
similar  to  the  one  sketched  above.  Here, again,  is  apparent  the  advantage 
of  a  corps  of  experts  always  ready  for  action,  and  answerable  for  duty  in 
any  part  of  the  country  on  the  shortest  notice.  Even  without  legal 
authority  to  give  and  enforce  orders,  their  presence  and  counsel  would 
avert  panic,  bring  order  out  of  chaos,  and  prevent  resort  to  rash  and  ex- 
treme measures  on  the  one  hand,  or  the  paralyzing  effects  of  despair  on 
the  other.  In  other  words,  the  local  authorities  would  be  taught  to  do 
the  right  thing  in  season- 
In  the  foregoing  remarks  I  have  expressed  preference  for  a  system  of 
inland  quarantine  derived  from  national  legislation,  with  the  directing 
authority  at  the  capital,  administered  by  a  corps  of  experts  selected  for 
their  special  fitness,  and  with  powers  sufficient  to  enable  them  to  place 
barriers  around  un  infected  city  or  town  capable  of  preventing  the  escape 
of  infection.  Be  it  understood  that  these  views  are  simply  a  proposition 
of  aanitnry  aciefice^  according  to  my  individual  understanding.  Their 
practicability  at  the  present  time,  according  to  the  judgment  of  legis- 
lators acknowledging  responsibility  to  their  constituents,  is  a  different 
question,  which,  I  fear,  would  be  decided  adversely. 

The  best  alternative  would  be  a  similarly  organized  corps,  charged  with 
the  following  duties:  to  keep  the  central  odire  and  all  subordinates  thor- 
oughly informed  of  the  existence  and  progress  of  cholera  and  yellow  fever; 
to  render  assistance  and  counsel  at  threatened  points,  so  as  to  promote 
their  protection  without  panic,  violence,  or  measures  of  needless  severity. 
In  case  Congress  should  fail  to  take  any  action,  State  and  local  health 
authorities  will  still  have  the  benefit  of  warning,  through  the  weekly  bul- 
letins issued  by  the  surgeon-general  of  the  United  States  Marine  Hospital 
Ser\'ice,  which  have  already  rendered  signal  advantages.  These  authori- 
ties ought  to  form  an  association  for  mutual  instruction  and  agreement 
upon  a  uniform  system  of  protecting  their  several  communities,  and  there 
is  a  reasonable  prospect  that  measures  of  greatly  increased  efficiency  and 
diminished  harshness  would  be  evolved. 

Preventive  medicine  is  not  yet  out  of  its  infancy,  though  this  period 
has  been  greatly  prolonged  by  stupid  opposition,  often  operating  in  the 
name  of  religion.  QJuarantine,  its  first  tlevulopment,  originally  a  forty- 
days'  detention  simply,  was  long  restricted  to  the  exclusion  of  foreign 
infection,  and  in  this  sense  has  reached  a  respectable  stage  of  advance- 
ment, at  some  )u»rts.  Inland  quarantine,  a  recent  variation,  is  still  in  the 
first  stage  of  distinct  growth,  rude,  untaught,  savage.  My  object,  in  the 
pn\sfMit  paper,  has  been  to  produce  a  simple  lesson  for  this  child  of  nature 
— a  Little  in  advance  of  the  alphabet,  but  a  great  deal  short  of  a  treatise. 
In  the  want  of  authority  on  the  subject,  unusual  originality  of  idea  has 
been  necessary,  for  which  the  reader's  charitable  consideration  is  respect- 
fully asked. 
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SMALL-POX  AND  OTPIER  CONTA- 
GIOUS DISEASES. 


I. — Sjiall-Pox< 


Wr  may  inf*liulo  nnder  tliis  hf?a(I  twn  forms  of  cnipti^'e  fcvor  (variola 
and  variuloiil),  which  hoAT  a  general  roscmblaiico  to  eacli  othop  in  these 
resnects,  viz.:  that  in  both  there  is  a  dt^Hxtutc:  pcrtotl  of  incttbalioUf  whio*S 
usually  lasts  fouitecii  duys;  that  both  are  characterized  by  &  ji*:fiod  of  in- 
vasiou,  expressed  by  marked  increase  of  temperature,  headache  and  back- 
ache, vomiting,  and  otherevidenccs  of  a  more  or  leas  profound  constitutional 
disturbance;  and  hiially,  that  in  both  there  is  an  eruptive  6tage^  wliich  in 
the  begintting  is  shuwii  by  a  primary  redness  of  the  skin,  followed  by  a 
secondary  vesication  and  unibilication,  by  maturation  or  drying  up  of  the 
lesion,  and  by  litiul  desijuuination.  This  btago — thti  trupdve — occupies 
about  three  weeks.  TIjcho  two  forms  of  sniall-pox,  viz.,  variola  and  vario- 
loid, differ  only  in  roffurd  to  the  severity  of  the  symptoms,  and  tliey  arc 
inieroliantreablo,  /:  e.^  the  contagion  of  varioloid  may  produce  variola,  and 
viee  verj&a.  Of  the  more  detailed  clinical  features  it  is  hardly  necessary 
to  speak,  except  so  far  as  diagnosis  is  concerned.  It  is  important,  how- 
ever, that  health  inspectors  and  others  should  bear  iu  mind  the  danger  of 
confounding  the  erujUion  of  tins  disease  with  that  of  others;  and  as  such 
a  mistake  might  bo  followed  by  the  most  serious  results,  it  is  of  the  great- 
est necessity  that  extreme  caution  be  used. 

JitttemMaftce  of  a)} tall-pox.  to  ot/ier  crttj/tire  (Usorihrn. — In  some  mixed 
forms  of  disease  it  is  often  almost  impossible  to  say  with  certainty  that 
the  eru]itiou  in  a  given  case  is  that  of  small-pov.  Iti  ifie  (irst  stage  of  tl»e 
eruptive  fever,  before  the  contents  of  the  pustnh^s  become  turbid,  it  may 
be  mistaken  for  ineaskSy  ftecutul/trij  si/philts^  and  occasionally  for  other 
eruptions.  In  measles,  however,  there  is  a  crescentic  arrangement  which 
does  not  belong  to  srnall-pox,  and  the  co-existence  of  coryza,  which  is 
so  marked  a  feature  of  ihis  disease,  is  never  more  than  a  coincidence 
in  small-pox.  The  first  indications  of  redness  are  lo  be  found,  in  the 
varioloid  alTections,  about  the  wrist  and  forehead,  while  in  no  other  erup- 
tive fever  is  any  such  preference  slniwn.  An  interval  of  four  days,  un- 
attended by  any  cluiractcristic  advance  iu  the  appearance  of  thu  areola; 
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vesication  with  unihilicatJon,  etc.,  will  make  it  quite  certain  that  tlio  dis- 
ease is  noitbor  small-pox  nor  varioloid.  In  some  cases,  however,  the  ra«U 
of  measles  will  simulate  the  form  of  variola  in  which  the  eruption  is  not 
pronounced,  but  even  in  such  exani|ilt's  there  is  a  brightness  of  color  which 
does  not  belong  to  Knnill-i>ox  of  this  variety,  for  in  the  latter  there  is 
bluish  tint  and  usually  a  train  of  very  severe  constitutional  symptoms. 

The  roseola  of  eecoitthtrtf  at/pAi/iu  has  in  many  cases  deluded  the  medi 
cal  man.  In  such  suspected  cases  it  is  well  to  inquire  into  the  question 
of  previous  history,  and  to  carefully  search  for  spots  which  have  dried  u]\ 
for  nearly  always  a  copj)er-colored  patch  remains;  or,  if  a  day  or  two  is 
allowed  to  elapse,  tl»o  whole  surface  of  the  body  winch  has  been  the  seat 
of  the  eruption  will  bo  found  to  be  dusky  and  tawny.  In  children  vari- 
ous skill  It'sions  of  an  extensive  type  accompany  the  generaW eruption. 

Yartrt'lht  is  perliaps  most  commoedy  mistaken  for  the  more  severe  dis- 
eases of  the  same  general  character.  In  this  simple  eruption,  commonly 
seen  among  children,  but  also  quite  frequently  found  among  adults,  as  tho 
statistics  of  most  hcuith  boards  will  show,  the  skin  lesion  may  be  so  ex- 
tensive as  to  be  decidedly  puaixUng.  It  is  not  infrequently  characterized 
by  umbilicatioti;  but  here  it  may  be  said  that  this  feature  of  the  true 
disease  (sniall-pox)  is  not  so  constant  and  important  as  it  is  usually  sup- 
j>osed  to  be,  and  therefore  is  not  to  be  rcp-urded  as  pathognomonic.  A 
vesicle  formed  about  the  base  of  a  fiair  is  not  at  all  uncommon  in  varicella  or 
other  non-febrile  diseases,  and  umbilication  is  frequently  found  even  when 
no  such  explanation  for  its  production  is  to  bo  discovered.  In  varicella  it 
is  not  common  to  find  any  spot  \\\  the  roof  of  the  mouth,  while  the  ron* 
trary  is  the  rule  in  small-pox.  Tn  tlie  majority  of  cases  of  this  simple  dis- 
ease (varitclla)  the  vesicles  appear  in  successive  crops,  are  very  variable 
in  size,  and  irregular;  are  rarely  surrounded  by  the  areola  so  marked  in 
small-pox  ;  are  never  conduent,  and  are  usually  much  more  prominent  and 
ilrvp-like  than  in  small-pox.  It  Is  also  tlie  rule  to  find  skin  lesions  in  dif- 
ferent stages  of  development,  some  being  vesicular  and  clear,  others 
slightly  turgid,  and  still  other  spots  are  found  which  consist  of  nothing 
but  a  dry  puckered  crust, 

A  patient  seen  at  a  late  stage  of  the  true  disease  often  presents  an  ap- 
pearance which  may  bo  mistaken  for  tliat  w!iich  may  be  the  result  of  other 
cutaneous  eruptions.  Among  these  may  be  mentioned  that  of  syphilis, 
whitd),  however,  is  much  more  slow  to  disappear,  and  has  the  copper  i;olor 
of  which  I  have  before  spoken,  or,  in  tlie  tertiary  lesion,  a  prominent  crust. 
Cases  of  eczema  have  sometimes  been  mistaUci*  for  confluent  small-pox 
in  its  advanced  stage,  but  it  is  unusual  to  find  so  extensive  an  appear* 
ance  of  eczema,  and  there  is  no  trace  of  separate  circumscribed  lesions. 

It  is  always  well  to  make  more  than  one  visit  to  the  patient,  if  there 
bo  any  doubt  whatever  in  the  mind  of  the  observer,  for  an  interval  of 
twenty-four  hours  will  often  greatly  alter  the  features  of  the  ease. 

Kiittiral  historif  and  propitijation. — ^The  first  introduction  of  small- 
pox into  America  dates  back  to  the  year  1025,  when  the  disease  was 
brought  to  Mexico  by  a  negro  slave,  and  soon  afterward   spread  rapidly 
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over  a  vast  tract  of  country.  At  periods  separated  by  iittervals  o{  seven- 
teen or  eigliteen  years  thereafter,  frebh  outbreaks  appeared,  wliich  during, 
their  continuance  were  very  violent  and  extensive.  Uuring  the  eig^hteenth 
century  it  appeared  at  various  times  in  different  parts  of  the  country, 
while  so-called  epidemics  arc  spoken  of  by  Webster  as  huvinj^  occurred  in 
Boston  during  the  middle  and  latter  parts  of  that  century,  a[»d  the  prev- 
alence of  the  disease  at  Charleston,  S.  C,  at  the  same  time,  is  mentioned 
by  early  medical  writers.  In  New  York,  Philadelphia,  and  otlier  of  the 
old  cities  of  the  continent,  small-pox  has  been  more  or  loss  prevalent  since 
the  end  of  the  eighteenth  century,  and  an  insppction  of  the  health  re- 
ports of  American,  as  well  as  foreign  cities,  show  that  a  certain  number  of 
cases  of  the  disease  are  to  bo  found  at  all  times.  The  iinpruvement  in 
sanitary  administration  and  the  general  introduction  of  vaccination,  how- 
ever, have  done  much  to  prevent  the  frequent  ravages. 

It«  supposed  epidemic  nature. — It  has  been  the  custom  to  speak  of 
smallpox  as  an  epidemic  disease,  and,  from  its  pronounced  contagious 
charactt»r  and  its  rapid  spread,  sticli  a  conclusion  seema  at  tirst  to  be 
reasonable;  but  a  more  careful  study  of  its  mode  of  appearance  and  ex- 
tension must  convince  us  that  the  existence  of  sniatl-pox — as  a  disease 
which  is  ever  trtUi/  epidemic — is  not  possible.  The  belief  in  its  epidemic 
character  has  arisen  from  the  fact  that  it  spreads  through  a  large  commu- 
nity in  a  remarkably  short  space  of  time,  and  when  the  protection  oftored 
by  perfect  vaccination  has  not  been  afforded,  and  in  districts  where  sani- 
tary control  has  been  lax,  or  when  careless  management  of  cases  has 
existed,  the  disease  has  raged  so  f'lriously  as  to  leave  the  impression  that 
it  was  decidedly  epidemic.  Such  was  the  case  in  Massachusetts  in  1G33, 
when  it  appeared  anaong  the  Indians,  mIio  perished  by  liundreds  in  a  very 
short  space  of  time,  and  since  which  tirre  other  outbreaks,  equally  general 
and  violent,  have  taken  place  in  dilTerorit  parts  of  the  country.  In  later 
years  tlie  epidemic  in  Philadelphia,  in  1872-3,  is  an  exatnple  of  this  kind. 
Ill  nioilern  times,  since  the  study  of  the  disease  lias  of  necessity  become 
thomiigh  and  methodical,  it  is  invarial>Iy  possible  to  trace  its  extension, 
and  this,  taken  into  account  with  the  fact  that  there  is  never  a  simulta- 
neous outbreak  in  different  parts  of  the  country,  but  that  there  is  always 
a  recognizable  spread,  even  though  sonipid  as  to  ajipear  almost  inexpli- 
cable by  tlie  ordinary  theory  ot  contagion  and  exposure,  justifies  the  as- 
sumption that  its  epidemic  appearance  is  after  all  accounted  for,  as  I  have 
said,  by  the  violence  and  diffusibility  of  the  poison. 

Dr.  Snow,  of  Providence,  in  an  ndniiruhh'  pajier,  takes  the  ground  I 
have  just  gone  over,  and  says:  "This  wonderful  prevaleneu  of  small-pox 
was  not  at  that  time  (1872-3),  and  has  never  been  in  recent  times,  general 
and  widespread  at  the  same  moment  of  time,  as  would  be  necessary  to 
constitute  a  true  epidemic  "  (Public  Health  pppnrta.  Vol.  II.,  p.  417).  In 
every  case  it  will  be  frnind  that  thf*re  is  a  eontngious  influence,  and  the 
disease  cannot  possibly  apppar  unless  the  individual  has  been  exposed  to 
contagion  in  some  way.  That  the  outbreak  of  small-pox  in  certain  places 
may  be  so  sudden  and  general  as  to  give  the  impression  of  an  epidemic  is 
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quiio  natural,  and  maybe  accounted  for  when  we  take  into  oonsideration 
the  terrible,  contagious  nature  of  the  disease.  Snow  reminds  us  that  the 
C(.>0,000  cubic  inches  of  atmospheric  air  exhaled  by  each  individual  daily, 
besides  the  body  emanations,  the  soiled  clothing,  furniture,  etc.,  are  suffi- 
cient in  themselves  to  rapidly  propagate  the  contagion,  even  if  great  care 
is  taken,  and  especially  if  tl»e  disease  once  gets  great  headway,  as  it  did' 
in  Philadelphia  and  l^oston. 

The  eftdcmic  und  vUtnutic  influences  which  affect  iU  spread. — With 
regard  to  the  question  whether  the  spread  of  small-pox  is  modified  by  en- 
demic influences,  it  cannot  be  said  that  conditions  of  soil  or  place  have 
any  powerful  influence  in  its  propagation  or  tlevelopment.  Only  so  far  aa 
infected  districts  are  concerned  does  the  question  of  distribution  of  cases 
arise.  Overcrowding,  uncleanliness,  and  imjjerfect  ventilation  predispose 
to  the  disease,  and  an  inspection  of  the  health  returns  of  infected  localities 
shows  this  very  markedly.  During  the  years  1672-3  there  were  320  cases  of 
small-pox  in  the  city  of  New  York;  12'^  cases  occurred  in  the  most  squalid 
and  crowded  streets,  and  40  of  these  were  in  Park,  Baxter,  and  Pearl 
streets,  all  of  them  being  thoroughfares  of  the  worst  description,  closely 
built  up  with  tunement-huuses  of  the  oldest  and  poorest  kind.  Many  of 
the  patients  were  Itiilinns,  Irish,  and  (Terinuns,  the  latter  being  espi-eially 
subject  to  small-pox.  Ignorance  and  superstition  seem  to  partialJy  account 
for  this  increased  susceptibility  of  certain  nationalities,  and  the  disbelief 
in  and  fear  of  vaccination  invite  the  spread  of  the  j>estilence.  As  an  ex- 
ample of  the  former,  it  may  be  mentioned  that,  among  a  large  proportion 
of  the  German  iiopulalion,  the  month  of  May  is  believ<»d  to  be  the  only 
time  when  the  operation  of  vaccination  may  be  successfully  performed; 
and  no  matter  how  clpso  may  be  the  proximity  of  th^  person  to  a  cose  of 
the  disease,  ho  will  often  refuse  the  advantages  of  protection  held  out, 
preferring  to  run  the  risk.  Owing  to  this  serious  obstacle,  Dr.  Tracy 
found  that  among  tlio  Italians,  who  dreaded  vaccination,  many  children, 
five  or  six  years  of  age,  had  never  been  vaccinated,  and  that  when  the  pre- 
judices of  the  parents  had  been  overcome,  the  extension  of  the  disease 
was  decidedly  modified, 

Small-]>ox  is  markedly  controlled  by  extremes  of  temperature,  but  it 
seems  to  flourish  during  cool  weather,  and  is  usually  abated  during  tho 
sunnner  months,  rcap[>earing  in  the  fall,  however. 

77te  fjiumtion  oj' rutifirffiofi. — The  poison  of  small-pox  may  be  conveyed 
by  tlte  pus  and  exfoliated  epidermis,  by  the  excretions  and  secretions,  or 
by  any  substance  which  takes  up  or  becomes  impregnated  with  these. 
In  the  majority  of  eases,  the  contamination  of  clothing  is  the  first  step  in 
the  transmi*(.sion  of  the  disease;  consequently  we  find  that  rags,  bed-linen 
sent  to  washj  and  clothing  worn  by  other  individuals,  are  &\\  JojnitcHj  while 
contact  with  furniture  or  articles  used  by  other  persons  is  sometimes  all 
that  is  sufficient  to  contract  the  disease.  In  one  case  of  which  1  know, 
small-pox  was  conveyed  by  a  barber  from  one  of  his  customers  to  another. 
In  another  case  the  patient  smoked  the  ]>ipe  which  had  been  usetl  by  a 
friend  who  had  recently  recovered.     It  cannot  be  questioned  that  many 


I 
I 


4 


SMALL-POX    AND    OTHER   CONTAGIOUS   DISEASES. 


over  a  VBSt  trAct  of  country.  At  periods  soparated  by  intervals  of  seven- 
teen or  eijijliteen  years  thereafter,  fresh  outbreaks  apjiearcd,  \vhirl»  during. 
their  continuance  were  very  violent  and  extensive.  During  the  eighteenth 
century  it  appeared  at  various  times  in  different  parts  of  the  country, 
while  so-called  epidemics  are  spoken  of  by  Webster  as  having  occurred  in 
Boston  during  the  middle  and  latter  parts  of  that  century,  and  the  pre\'- 
alence  of  the  disease  at  Charleston,  S.  C,  at  the  same  time,  is  mentioned 
by  early  medical  writers.  In  New  York,  Philadelphia,  and  other  of  the 
old  cities  of  the  contijient,  small-pox  has  been  more  or  less  prevalent  since 
the  end  of  the  eighteenth  century,  and  an  inspection  of  the  health  re- 
ports of  American,  as  well  as  foreign  cities,  show  that  a  certain  number  of 
eases  of  the  disease  are  to  be  found  at  all  times.  The  improvement  in 
sanitary  administration  and  the  general  intrnductinn  of  vaccination,  how- 
ever, have  done  much  tu  prevent  the  frequent  ravnges. 

Its  supposed  epidemic  nature. — It  has  been  the  custom  to  speak  of 
small-pox  as  an  epidemic  disease,  and^  from  its  pronounced  contagious 
chararter  and  its  rapid  spn*ad,  such  a  conclusion  seems  at  first  to  be 
reasonable;  but  a  more  careful  study  of  its  mode  of  appearance  and  ex- 
tension must  convince  us  that  the  existence  of  small-pox — as  a  discaso 
which  is  ever  truly  epidemic- — is  not  possible.  The  belief  in  its  epidemic 
churnctor  has  arisen  from  the  fact  that  it  spreads  through  a  largo  commu- 
nity in  a  remarkalily  short  spaco  of  time,  find  when  the  protection  ofTered 
by  perfect  vaccination  has  not  beon  afTorded,  and  in  districts  where  sani- 
tary control  has  been  lax,  or  when  careless  management  of  cases  has 
existed,  the  disease  has  raged  so  f<iriously  as  to  leave  the  impression  that 
it  was  decidedly  epidemic.  8orii  was  the  case  in  Massachusetts  in  1633, 
when  it  appeared  aijpoag  thu  Imbans,  who  perished  by  hundreds  in  a  very 
short  .space  of  time,  and  since  winch  tiiT!a  other  outbreaks,  equally  general 
and  violent,  have  takcMi  place  in  difTerent  parts  of  the  country.  In  later 
years  the  epidemic  in  Philadelphia,  in  187:3—3,  is  an  example  of  this  kind. 
In  modern  times,  since  the  study  of  the  disease  has  of  necessity  become 
thorough  and  methodica!,  it  is  invariably  possible  to  trace  its  extension, 
and  tliiS;^  taken  into  account  with  the  fact  that  there  is  never  a  simulta- 
neous outbreak  in  different  parts  of  the  cnuntryj  but  that  there  is  always 
a  recognizable  spread,  even  though  so  rapid  as  to  ap)H'!ir  almost  inexpli- 
cable by  the  ordinary  theory  of  contugifin  and  exposure,  justifies  thi*  as- 
sumption that  its  epidemic  ai)pearance  is  after  all  accounted  for,  as  I  have 
said,  by  the  violence  and  diffusibility  of  the  poison. 

Dr.  Snow,  of  Providence,  in  an  admirable  paper,  takes  the  ground  I 
have  just  gone  over,  and  says:  ''This  wonderful  prevalence  of  small-pox 
was  not  at  that  time  (J672-3),  and  has  never  been  in  recent  times, general 
and  widespread  at  the  same  moment  of  time,  as  would  be  necessary  to 
constitute  a  true  epidemic  "  (Public  Health  Ueports,  Vol.  II.,  p.  417),  In 
every  case  it  will  be  found  that  there  is  a  contugioua  iniluence,  and  the 
disease  cannot  possibly  appear  unless  the  imiividual  has  been  exposed  to 
contagion  in  some  way.  That  the  outbreak  of  small-pox  in  certain  places 
may  be  so  sudden  and  general  as  to  give  the  impression  of  an  epidemic  is 
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year  or  so  ago  in  an  apartment  house,  where  the  room  of  the  patient  com- 
nmnicated  vvilfi  an  air-shaft  or  well-hole.  About  three  weeks  after  the 
first  patient  had  Iteen  attacked,  small-pox  appeared  among  the  tenants  of 
other  rooms  above  communicating  with  the  same  shaft,  w/iile  no  of/ter 
persons  in  the  house  contracted  the  disease. 

Suifrf'ptihUittf^  resistance. — It  would  seem  that  under  certain  corditions 
of  the  system  there  is  an  unusual  susceptibility,  while  under  other  circum- 
stances there  is  an  engendered  immunity  wliich  to  some  extent  protects 
the  individual.  While  it  is  a  great  matter  of  doubt  whether,  as  is  popu- 
larly supposed,  fear  plays  any  jmrt  in  the  easy  receptivity  of  the  contagion 
by  the  individual,  it  cannot  be  disputed  that  care,  worry,  grief,  and  other 
depressing  emotional  states  so  reduce  physical  strength  as  to  subject  the 
exposed  person  more  strongly  to  the  danger  of  contagion  ;  but  1  am 
aware  of  no  physical  state  which  invites  the  disease,  except  it  may  be  the 
non-protection  by  vaccination,  and  tlio  fact  that  the  patient  has  never 
had  a  previous  attack.  There  seems  to  be  sotne  predisposition,  so  far  as 
temperament  is  concerned,  and  according  to  my  own  experience,  individ- 
uals of  light  complexion,  eyes  and  hair,  soft  skin  and  large  glands,  are 
more  commonly  affected  than  those  of  the  opposite  characteristics.  Ger- 
mans, as  a  race,  form  a  large  proportion  of  the  entire  number  of  reported 
cases;  and  this  seems  remarkable  when  we  bear  in  mind  that  they  all 
are  extremely  thrifty,  cleanly  people,  and  that  the  ordinary  spread  of 
fomites  among  them  would  therefore  not  be  so  extensive  as  among  a 
careless,  dirty  set  of  individuals  like  some  others  who  are  not  so  often 
afTected, 

The  disease  is  said  to  have  been  contracted  by  a  person  who  simply 
passed  another  in  the  street,  and  many  other  equally  insignificant  and 
transient  forms  of  exposure  are  cited.  An  example  of  this  kind,  which  is 
well  vouched  for,  but  diftieult  to  believe,  occurred  in  the  city  of  Now 
York  several  years  ago.  A  woman,  who  had  not  left  her  room  for  several 
weeks  before,  was  taken  ill  with  small-pox.  No  ex[>osure either  of  herself 
or  family  to  the  disease  could  be  traced;  but  she  stated  that  two  weeks  be- 
fore she  had  been  attracted  to  her  window  (her  room  being  on  the  first  floor) 
by  the  shouts  of  boys,  and  found  that  the  cause  of  the  excitement  was  a 
small-pox  wagon  which  was  driven  rapidly  past  the  house.  la  the  absence 
of  other  facts,  the  health  authorities  were  reluctantly  comjKdIed  to  accept 
this  explanation.  It  would  seem  that  the  diseascmay  be  transmitted  from  a 
corpse^  and  students  who  have  dissected  the  bodies  of  persons  dead  with 
the  small-pox  are  said  to  have  contracted  the  disease.  In  one  instance, 
known  in  this  city,  and  probably  there  are  others,  the  friends  of  the  de- 
ceased were  found  at  a  ^r^ake  kisahif/  the  swollen  tips  of  the  r^orpse  of  <t 
person  ir/io  hail  t/tcd  of  co/tfnent  smoll-pox.  It  has  been  stated  (Aitken) 
(hat  some  idea  of  the  contagious  character  of  the  poison  may  be  inferred 
by  the  odor:  that  when  this  is  more  offensive,  the  disease  is  most  likely 
to  be  contracted,  etc.  While  accepting  this  view  only  as  an  indication  of 
the  severity  of  the  eruption  and  the  destruction  of  tissue,  I  thirds  it  can- 
not be  adopted  as  a  certainty,  for  how  common  is  it  to  find  violent  hcmor- 
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rhagic  or  confluent  casoa  after  oxposure  to  simple  varioloid,  in  which 
licitber  the  o<ior,  pustulation,  nor  death  of  tissue  is  great,  and  vice  versa/ 
or,  in  other  cases,  to  tiiid  the  severe  forms  of  disease  without  eruption  give 
forth  no  odor  whatever.  It  is  a  fact  fully  appreciated  by  medical  men  that 
persons  constantly  exposed  to  small-pox  very  rarely  contract  the  disease. 
In  the  case  of  physicians,  health  inspoctors,  nurses,  sisters  of  charity,  hos- 
pital orderlies,  and  some  others,  this  is  the  rule,  and  of  over  one  hundred 
])ersons  who  have  been,  to  itiy  knowle<lgo,  constantly  exposed,  some  of 
them  seeing  as  many  us  a  thousand  cases,  I  have  never  personally  known 
of  more  than  one  who  has  contracted  the  disease;  but  there  are  many 
writers  who  believe  perfect  iunnunity  to  be  extremely  rare.  In  this  con- 
nection attention  may  be  called  to  the  exemption  of  certain  persons  who 
occupv  the  same  room,  and  perhaps  bed,  with  the  patients,  and  though 
flornetimea  never  vaccinated,  altoj^ether  escape  infection, 

3fftfiai/cfiient  of  enAea. — The  uianagcment  of  contagious  diseases  in  a 
community  necessitates  a  harmonious  and  judicious  co-operation  between 
the  physicians  at  large  and  the  sanitary  authorities,  and,  unless  this  exists, 
but  slight  control  can  be  exercised  over  the  spread  of  diseases  of  this 
kind.  The  sanitary  bureau  should  consist  of  a  superintendent,  or  head, 
and  local  inspectors,  in  sufficient  numbers  to  control  each  a  moderate  tract 
of  territory.  Besides  these  there  should  be  a  corps  of  vaccinators,  and 
one  for  disinfection,  as  well  as  an  ambulance-surgeon  and  helpers. 

The  proper  care  of  patients  with  contagious  disease,  cspucially  those 
affected  with  suiall-pox,  also  necessitates  the  provision  of  a  hospital  at  a 
«afe  distance  from  inhabited  districts. 

The  method  adopted  in  the  city  of  New  York — and,  I  tldnk,  such  a 
system  has  been  acknowledged  to  bo  most  perfect — is,  substantiallyj  that 
TtU'iitinned  above.  Tlie  details  are  na  follows:  The  physician  in  charge 
of  the  case  is  require<l  to  report  the  name  and  rtxHidence  of  the  patient 
and  diagnosis  of  the  disease.  When  such  a  notification  is  received,  the 
inspector  of  the  district  in  which  the  patient  lives  is  notified,  and  lie  is 
expected  to  immediately  visit  the  case  and  report  by  telegraph  liis  instruc- 
tions. Should  the  patient  be  found  in  a  house  where  isolation  is  impos- 
sible, such  as  a  hotel  or  tenement,  and  if  it  is  possible  to  remove  him  with- 
out seriously  com])rorni.sing  life,  the  inspector's  telegram  directs  that  the 
"case  be  removed  to  hos|tital  forthwith,  and  that  the  ])remises  be  disin- 
fected and  fumigated,"  if  it  is  necessary  to  remove  and  burn  bedding, 
such  an  order  is  included  in  the  dispatch.  If  the  friends  of  the  patient 
refuse  to  allow  his  rernnval,  the  inspector  notifies  the  sanitary  superin- 
tendent of  the  fact,  and  another  inspeelor  is  noTifiod,  who  makes  a  "joint 
report,"  endorsing,  if  he  thinks  proper,  what  the  first  inspector  lias 
recommended,  ami  then  the  police  are  called  in  to  assist.  Should  there 
be  no  need  for  such  a  step,  and  the  patient  agrees  to  go,  the  ambulance 
is  dispatched,  ami,  under  the  direction  of  the  ambulance-surgeon,  the 
patient  is  carefully  removed  to  the  hospital.  The  corps  of  disinfectors 
next  visit  the  house  and  carefully  carry  out  a  prescribed  plan,  while  the 
vaccinating  corps  systematically  vaccinate  all  those  persons  in  the  house 
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and  reigliborhootl  whom  they  can  pprsuatle  to  submit  to  the  operation. 
In  this  way  the  Uiseaso  is  immediately  prevented  from  spreading. 

The  inspector  has  other  duties  as  well  as  those  enumerated  above.  He 
satisfies  himself  of  the  probable  origin  of  the  disease,  and,  upon  the 
acquired  information  being  communicated  to  the  sanitary  superintendent, 
the  evidence  is  investigated  by  other  inspectors  in  their  respective  dis- 
tricts. The  following  scries  of  questions  are  those  asked  the  patient  and 
his  or  her  family: 


QuettioM  to  be  amitcer^d  by  Intptctor*  aft-ir  Brmninatian  of  a  C(ue  of  SintH-poXm^ 

Pint. — Where  was  the  diaeww  contracted  ? 

Sewnd. — Hon  any  emall-pox  oooiicred  recently  in  the  house  where  patient  is  sick  ?     If 
so,  when  V 

Third. — Have  of  any  of  the  patient's  friends  recently  had  tmvtU-poxT     When  and 
where  ? 

Fourt/i. — Have  any  of  the  patient's  friends  been  sick  recenVyf    When,  where,  and 
with  what? 

Fifth.—V^hQTQ  was  the  patient  foarteon  days  before  his  illnessT  (Be  particalar  aboat 

auttwers  to  this  question. ) 

Sixth. — Where  was  patient  on  the  15th  and  IGth  days  before  illness  began  f 

Seventh. — Where  was  be  on  the  13th  and  13th  days  before  illness? 

Eiffhth.—'Bad  the  family  bought  any  new  or  second-hand  olotbing  within  three  weelo 
preceding  attack  ?     When  and  where 

JKnC/i  — Have  they  inirohased  any  bedding,  furniture,  etc.,  is  this  period?    ^Vllat. 

when,  and  where  ? 

Tf/ith. — Hud  any  pedler  exhibited  goods  to  the  family  during  the  period  of  probable 
contagion  ?     Who  and  when  (stnte  residence  of  the  pudlcr)  ? 

Bfitent^K—HM  any  person  viuted  the  patient  or  the  family  from  a  place  where  small- 
pox exists  ?    Who,  when,  and  residence  of  such  pci-son  ? 

Ttpdfth.  —Has  the  patient  ever  been  vocoioated  saooessfoUy  ?    When  ?    By  whom  ? 
WhAt  proof  now  exists  ? 

2*hirteinth. — Has  the  patient  ever  been  revaocinated  snooessfally  ?    When  ? 

Tn*yhttion. — It  is  rarely  possible  to  successfully  isolate  a  patient  with 
snmll-pox,  and  this  is  only  feasible  when  the  person  has  been  taken  ill  in 
a  private  house,  or  if  he  be  on  the  top  floor  of  a  tenement-house.  In  such 
cases,  however,  it  is  imperative  that  all  communication  with  other  mem- 
bers of  the  fan»ily  l>e  stopped.  Tl»e  nurse  and  tlie  physician  arc  tl»e  only 
^H*rsoMS  who  should  be  admitted  to  the  sick-room,  and  all  food  should  bo 
left  outside  of  the  bod-room  door  by  some  other  person  in  the  house.  All 
immediate  members  of  the  family  should  be  sent  away  from  home,  pro- 
vided the  nature  of  the  disease  is  discovered /»^brff  Me;  end  oj' tfm  third 
d<tj/,  but  in  any  case  they  should  bo  vaccinated.     Children  of  the  family 
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should  be  kept  from  school,  and  the  teacher  informed  of  the  fact.     This 

isolation  is  to  be  kept  up  for  certainly  thrue  weeks,  or  UTitil  the  separation 
of  scabs  has  tukufi  place,  and  until  the  apartment  aad  clothing  have  be^-'ii 
carefully  fumigated  and  disinfected. 

Disinfection  lUnljunitf/atiou. — In  small-pox,  as  well  as  in  other  erup- 
tive contagious  disorders,  it  is  important  that  the  body-surface  should  be 
anointed  with  some  fatty  substance  which  shall  provunt  the  ready  detach- 
ment of  exfoliated  substances  which  otherwise  might  bo  carried  to  a  dis- 
tance and  be  the  vehicle  of  contagion. 

The  ejTcrcta  of  the  patient,  as  well  as  tlie  soiled  linen,  carpeting,  and 
bed-clothing,  should  bo  subjected  to  careful  disinfection.  A  tub  filled 
\vith  warm  water,  to  which  has  been  added  sulphate  of  zinc  in  the  propor- 
tion of  six  ounces  to  the  galloTi,  and  carbolic  acid,  one  ounce  to  the  gallon, 
should  be  kept  for  ilie  receptiun  of  underwiMir,  etc.  All  clothing  worn  by 
the  patient  should  be  soaked  in  this  s«»luti(Mi  before  being'washed,  and 
the  floor,  etc.,  should  bo  sprinkled  therewith.  The  rags  used  by  the 
patient  should  be  burned  or  dipped  in  this  fluid,  and  it  will  bo  found  ad- 
vantageous to  soak  cloths  in  the  same,  which  should  be  hung  in  the  siek- 
rooiii.  Carbolic  acid  is  better  than  any  agent  of  which  I  know  for  the 
purpose,  anil  is  to  be  preferred. 

After  convalescence  it  is  wise  to  burn  all  useless  clotliing,  or,  if  the 
patient's  bed  be  of  straw  or  some  such  substance,  it  should  be  destroyed 
iji  the  same  manner. 

After  convalescence  the  room  should  be  subjected  to  fumigation,  and 
for  this  purpose  one  or  two  pounds  of  roll  sulphur  should  be  broken  up 
and  placed  in  some  old  iron  or  tin  vessel,  which  is  to  be  floated  in  a  tub 
of  water.  After  the  room  is  vacated,  a\u\  all  living  creatures,  such  as 
birds,  removed,  some  alcnliul  may  be  poured  i»ver  the  sulphur  and  ignited. 
The  windows  and  doors  should  bo  closed  and  kept  so  for  half  a  day.  The 
room,  after  being  aired  for  several  hours,  may  be  then  re-occupied. 

As  an  additional  means  of  precaution,  saucers  filled  with  a  solution  of 
jwruianganate  of  }H»lash  (an  ounce  to  a  pint)  may  be  left  in  places  out  of 
reach  of  children  or  others,  and  the  room  may  by  ventilated  by  leaving 
the  windows  and  doors  open  for  a  few  days,  la  ships  these  general  direc- 
tions may  be  modiiieil;  and  in  cases  where  Jt  is  impossible  to  resort  to 
fumigation  as  directed,  the  use  of  superheated  steam*  and  tlie  disinfect-; 
ants  J  have  suggested,  may  be  substituted.  When  it  is  impossible  to 
supply  steam,  the  maintenance  of  a  high  temperature  by  stove-heat  is  to  be 
recommended.  In  some  cases  the  employment  of  chlorine  gas,  which  is 
best  prepared  by  a  mixture  of  sulphuric  acid  and  common  salt,  may  bo 
resorted  to. 

'\ltc.cinfJtlon  and  other  mcan&  of  pre  cent  ion. — The  diminution  in  the 
death-rate  since  Jenner's  discovery  robs  small-pox  of  most  of  its  terrors, 
and  instead  of  its  being  a  scourge  which  frequently  sweeps  over  thousands 
of  miles  within  an  incredibly  short  space  of  time,  it  has  not  for  many 
years  been  beyond  the  control  of  intelligent  medical  efforts,  Th«  death- 
rate  from  snmil-po.x  in   London  during  the  lust  century  was  100,005,  of 
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which  numhor  more  than  half  died  during  tho  last  half  (Gregory),  and 
during  the  last  quarter  cijj;ht  per  cent,  of  this  nutnber  died.  Modern  sta- 
tistics show  tliat  the  mrxlification  of  tho  disoaso  by  vaccination  has  been 
very  decided.  During  the  year  ending  December  31,  1875,  there  were 
admitted  to  the  Riverside  Hospital,  New  York,  2,427  cases  of  Rmall-pox, 
and  of  these  074  died.  Out  of  the  total  number  l,S(i(J  Imd  been  vaccinated, 
and  among  these  there  were  3T5  deaths;  405  had  never  been  vaccinated, 
and  among  them  there  were  200  deaths.  In  the  other  cases  no  history 
could  be  obtained.  Among  the  vaccinated  the  mortality  waa  20.09  per 
cent,  and  among  the  unracohuUed  411.38  jtH*r  cent. 

The  fact  has  been  shown  by  Mr.  Farr's  tables  that  over  fifty  per  cent. 
of  the  patients  who  die  are  under  five  years  of  age,  and  according  to  some 
excellent  statistics  collected  by  Watt,  of  Glasgow,  it  was  found  that  more 
children  die  between  the  second  and  fifth  years  than  before  these  ages,  in 
America;  while  llie  deatlis  were  proportionately  greater  in  tho  cities  of 
Great  Britain.  It  is  believed  by  this  author  that  such  mortality  is  due  to 
imperfect  or  neglected  vaccination  at  an  early  age. 

The  decided  influence  of  vaccination  in  tho  modification  of  tho  disease 
is  well  shown  in  tho  statistics  of  the  London  Siuall-Pox  Hospital  during 
the  severe  epidemic  of  1838.  Of  those  unproteeteil  by  vaccination  2115 
cases  of  confluent  small-pox  were  admitted,  of  whom  149  died,  while  of 
those  persons  who  hud  been  vaccinated  56  only  presented  confluent  small- 
pox, and  of  this  number  31  died.  Of  all  forms  of  variolous  disease  among 
unvaocinated  people  there  were  300  cases,  of  whom  157  died,  while  of  2US 
cases  among  persons  who  had  been  vaccinated  there  were  only  31  deaths. 
In  the  city  of  New  York,  during  the  year  187**,  when  systematic  and 
general  vaccination  was  jsractised,  the  mortality  from  simuII-ikjx  was  'iJt>3» 
and  the  total  number  of  cases  was  1,580,  the  population  being  li'42,2'<20. 
In  1878  the  population  was  1,100,000,  and  the  jiumbtr  of  cases  but  14, 
thanks  to  judieUntJit  vaccination. 

The  proper  management  of  the  disease  depends  upon  a  perfect  co- 
operation of  the  jiiililic,  the  general  medical  profession,  and  the  sanitary 
nuthftrjties  ;  and  jironiptiioss  \u  making  known  the  existence  of  a  case  is 
the  first  necessity.  Tho  coneeAlinent  of  cases,  and  prejudice  agaitist 
vaccination,  on  the  other  hand,  have  much  to  do  with  the  j>ropagation  of 
the  disease  as  well  as  with  its  fatality,  and  it  has  been  found  that  it  is 
even  sometimes  necessary  to  impose  a  fine  in  cases  where  medical  men 
are  lax  or  neglectful  in  making  known  their  connection  with  the  case. 

The  systematic  vaccination  of  a  comriujuity  necessitates  the  appoint- 
ment of  a  corps  and  tho  establishment  of  a  bureau.  This  dcme,  vaccina- 
tion shouUi  be  :  1st,  General — which  implies  a  regular  and  thoro'igh  visi- 
tation of  every  house  and  family — such  a  "house  to  house"  inspection 
being  repeated  at  intervals.  A  second  visit  should  be  made  by  a  com]>e- 
tent  person,  whose  duty  it  should  be  to  examine  as  to  tho  result  of  ihe 
first  vaccination,  and,  if  the  operation  has  not  been  successful,  he  should 
repeat  it.  The  individual  should  also  collect  lymph  from  the  arms  of  per- 
sons who  have  been  successfuHv  vaccinated.     It  lias  been  the  custom  i.i 
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tho  Health  Department  of  New  York  to  make  a  third  inspection  in  jjri- 
mary  cases,  about  thirty  days  afterward,  whon  a  certificate  is  dolivored. 
2d,  Special:  In  the  event  of  a  reported  case  of  small-pox,  a  corps  of  vacci- 
nators should  bo  immediately  sent  to  vaccinate  the  inmates  of  tlie  house, 
and  those  of  the  houses  about  that  whioli  is  occupied  by  tlic  patient,  thus 
j>reventing  its  spread  in  the  immediate  vicinity.  At  tlie  same  time, 
schools,  factories,  and  places  where  many  persons  are  at  work  who  arc 
absent  from  their  homos  in  tho  day-time,  arc  visited  and  the  ftdvantao;es 
of  vaccinatinn  ofTerc»d. 

All  r-itihlren  over  two  months  of  ago  shonhl  bo  viir<'inated  except  when 
they  are  found  to  be  sufferin^^  from  certain  acute  febrile  diseases,  eczema, 
or  infantile  syphilis,  unless  the  danger  of  exposure  is  groat.  Teething 
children  come  under  this  rule.  If  individuals  are  found  who  have  not 
been  vaccinated  for  six  or  seven  years,  the  operation  is  to  be  repeated. 

Occasionally  it  will  bo  found  that  objections  aro  made  by  ignorant 
persons  ;  and  in  countries  where  compulsory  laws  are  in  existence,  these 
protests,  some  of  them  very  absurd,  have  formed  tho  basis  of  many  law- 
suits;  indiviiluals  have  cheerfidly  i)aid  the  heavy  fines  imposed,  rather 
than  undergo  the  distastofui  vaccination.  It  is  true  that  in  rare  cases 
syphilis  has  been  trfinsmittcd  by  this  operation,  but  such  a  danger  is  only 
possilile  where  blood  has  been  taken  up  with  tho  lymph,  or  the  lancet- 
blade  of  the  operator  is  tlirty.  No  serious  results  have  occurred,  to  my 
knowledge,  other  than  those  due  to  carelessness.  Among  *J4,30o  primary 
vaccinations  made  by  the  New  Vork  bureau,  but  14?  complaints  were 
made,  and  of  these  many  were  found  to  be  of  a  most  trivial  nature.  Ery- 
sipelas, tarditjess  of  the  healing  process,  etc.,  follow  rougii  handling, 
unclean  bandages  or  falls,  while  bad  hygienic  conditions,  imjjure  air,  bad 
food,  and  the  discomforts  of  tenement-house  life,  cause  a  delay  in  the  heal- 
ing process.  Among  the  troubles  found  us  a  result  of  vaccination  in  the 
147  cases  above  spoken  of,  "unhealthy  fjlougbing  and  ulceration  at  the 
scat  of  vaccination"  was  the  case  in  84  instances;  "excessive  infiamma- 
tion  and  swelling  of  the  arm,  and  occasionally  erysipelas,"  in  21];  "in- 
flammation of  lymphatic  glands,  sometimes  resulting  in  abscess,"  in  25; 
*'culuncous  eruptions  of  various  kinds,"  in  7  cases.  But  two  deaths — 
both  the  result  of  erysipelas,  one  complicated  with  meningitis — occurred 
among  this  number,  Tliis,  then,  is  a  very  good  argument  against  the 
objection  of  the  non-believers  in  vaccination.  Much  of  the  success  of  the 
operation  depends  upon  the  quality  of  the  virus  used  and  the  manner  in 
which  the  operation  is  performed.  Humanized  virus  is  undoubtedly  more 
relialde  than  that  taken  from  the  calf,  though  the  use  of  tho  latter  is  not 
the  subject  of  such  ]irojudice  as  when  the  virus  is  taken  from  the  human 
subject.  This  humanized  virus,  however,  docs  not  possess  the  advantages 
of  tlie  bovine  variety,  for  there  is  a  danger  of  comnmnication  of  disease 
from  one  iridivi<lual  to  anothpr,  which  canrjot  as  a  matter  nf  course  occur 
when  the  vims  is  taken  dirorily  from  the  calf.  About  eighty  percent,  of 
the  primary  vaccinations  with  the  calf  virus  are  successful.  The  lymph 
taken  from  the  vesicle  at  the  eighth  day,  or  as  soon  as  there  is  sufficient 
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oocumulation,  is  the  beat.  Scabs  are  uiipeliabW,  and  I  knovr  of  no  better 
method  of  coUepliii^  and  Icoeping  the  virus  llian  by  the  quill.  Ivory 
points  or  capillary  tubes,  like  the  s<*ab,  aro  more  or  h»s«  object ionable  and 
unreliable.  The  charged  quill  should  be  kept  in  n  tightly  corked  bottle, 
i:i  a  cool,  dark  place. 

It  would  appear  from  the  results  detailed  that  about  eighty  per  cent, 
of  all  carefully  made  primary  vaccinations  arc  entirely,  or  partially  suc- 
cessful. If  ropoated  ojwrations  are  inad(*,  it  will  be  found  that  afttjr  the 
fifth  or  sixth  attempt  the  virus  usually  "  takes,'*  even  though  the  first 
vaccination  may  have  been  followed  by  noirntive  results. 

The  operation  of  vaccination  is  successful  in  aborting  or  preventing  the 
appearance  of  the  disease  if  jwrformed  before  the  third  day  after  exposure, 
though  in  othur  cases  tho  vesicle  may  appear  and  develop  even  durin*^ 
the  course  of  the  small-pox.  The  most  cfficariotis  method  of  vacciuatin:? 
is  by  the  ordinary  thumb-lancet,  which  should  be  perfectly  ch-an  and  earo 
fxilly  wiped  afti^r  usn.  A  numhcr  of  crossed  scratches  should  be  made 
just  deep  enou^rh  to  expose  the  superficial  vessels,  for  if  great  efTusion  of 
blood  occurs,  the  virus  will  V>e  washetl  away.  The  quill,  well  charged,  but 
not  moistened  before,  is  to  be  rubbed  over  tho  abraded  surface  until 
bleeding  is  stopped,  and  the  virus  rubbed  off.  Needles,  complicated  in- 
struments, or  caiiulii?  and  trochar  arrangements  which  force  the  crust 
beneath  the  skin,  are  unreliable  and  not  nearly  so  perfect  and  safe  as  tho 
old-fashioned  lancet,  which  can  be  n'adily  clean<'<l.  In  a  very  able  article 
upon  this  subject,  my  friend,  Dr.  .las.  13.  Taylor,  alludes  to  the  fact  that 
in  no  case  has  lie  known  of  a  nursing  child  having  contractetl  tfie  disease 
from  its  mother  when  it  was  vaccinated  at  once  after  but  one  or  two  days' 
exposure.  Even  though  the  child  be  taken  to  the  hospital  and  exposed 
to  patients  in  tlirfercnt  stages  of  the  disease,  tho  vaccination  seems  to 
afford  perfect  protection. 

The  collection  of' virus, — It  is  best  to  take  humanized  virus  from  very 
young  infants  who  fiavo  been  submitted  to  their  primary  vaccination,  for 
virus  from  re-vaccinated  cases  is  not  nearlv  so  good.  It  should  be  tukoti 
at  the  end  of  eight  days,  but  not  if  any  angola  has  appeared,  for  bleeding 
readily  follows  evci»  tho  moat  gentle  treatment,  and  there  is  then  danger 
not  only  of  collecting  blood  upon  the  quill,  but  as  well  of  taking  up  tho 
products  of  some  erysii>elatou$  innatnmation.  The  vesicle  should  be  punc- 
turetl  at  its  most  prominent  part,  and  not  at  the  base;  a  number  of  in- 
cisions being  made  to  open  tho  numerous  little  sacs.  A  clean-scraped 
quill,  which  has  j)reviously  been  soaked  in  water,  and  cut  squarely  across, 
should  be  brought  gently  in  contact  with  the  exuded  fluid,  which  dries 
upon  it  very  rapidly.  Xo  pressure  or  attempt  at  increasing  the  supply  of 
virus  should  be  made  from  any  one  vesicle,  and,  if  blood  (lows,  the  opera- 
tion should  he  suspended.  The  flow  and  appearance  determine  the  ex- 
haustion of  the  virus  supply;  and  should  the  color  of  the  lymph  unilergo 
a  change,  it  may  be  considered  tin»e  to  desist  from  further  attempts  to 
extract  it. 

CotnjHtUori/  vaccinaiion. — This  subject  is  one  which  has  received  an 
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unusual  amount  of  attention  bccauso  of  the  |>opular  excitement  attendant 
upon  tho  cnforuement  of  laws  that  have  mot  with  docidiHl  opptutitioii, 
especially  in  Great  Britain.  Tho  P^ngflish  law  compels  ihc  parents  of  chil- 
dren, within  a  period  of  throe  months  after  hirtli  (or,  siiould  the  parents, 
through  illness  or  some  other  cause,  bo  iiiiaMc  to  do  so,  the  person  in 
custody  of  the  infant),  to  take  the  child  to  the  puhlic  vaccinator  of  llie 
vaccination  district  in  which  it  lives,  who  shall  vaccinate  it  at  once  A 
week  later  it  is  to  be  brought  for  examination,  when,  if  the  openilion  is 
found  to  he  successful,  a  certificate  is  sent  to  the  ri-gislrar,  and  a  duplicato 
is  given  to  the  person  in  charge  of  the  child,  Sliould  the  child  not  be  in 
condition  for  vaccination,  a  certificate  to  this  ufTect  is  given  to  the  custo- 
dian, but  within  two  months  a  second  viiiit  is  required.  In  cases  where 
tne  child  is  vaccinated  Bucccssfully  by  its  own  piiysiciaii,  a  certiiicato  must 
be  transmitted  to  the  registrar.  For  failure  to  comply  with  these  regula- 
tions, a  tine  not  to  exceed  twenty  shillings  is  imposed  when  a  child  under 
fourteen  years  is  found  who  has  not  been  vaccinated.  The  workings  of  such 
a  law  have  bt-en  in  many  n*spects  very  successful,  though  many  lawsuits 
occur  from  time  to  time,  and  lliere  lias  been  mucfi  ojiposition  in  the  way 
of  anti-vaocination  societies,  which  in  many  instances  have  piiid  the  Knes 
of  obstinate  members.  The  result  of  this  work  has  been  that  *' nearly 
three-fourths  of  the  newly  born  in  England  ami  Wales  have  been  vacci- 
nated," and  during  the  years  ISO.j-l.S'JG  no  k'ss  thaii  27,003  sei>arate  appli- 
cations were  made  for  virus  by  private  praclilioners.  Whatever  may  be 
the  advantages  of  such  a  system  abroad,  it  is  certainly  not  suited  to  our 
own  country,  where  cosmopolitan  prejudices  and  a  ri-*public«n  form  of 
government  exist.  It  has  been  found,  esperially  in  New  Vork,  that  an 
appeal  to  the  connnon  sense  or  fears  of  tiie  ]>ublic  is  sufficient,  and  that 
force  is  worse  than  useless.  The  example  of  others  is  a  powerful  induce- 
ment to  those  who  hesitate,  and  many  of  the  ignorant  people  of  the  larger 
cities  are  impressed  by  the  methudical  manner  of  the  vaccinator  and  the 
kindly  interest  which  he  so  patiently  tniinifests,  Kvery  year  that  passes 
shows  an  increased  readiness  upon  the  part  of  the  lower  classes  to  be 
vaccinated,  and  perhaps  even  in  England  the  persuasive  method  would  be 
the  best,  as  it  unquestionably  is  here. 


I 


ir, — .Scarlet  Fevku. 

Scarlatina  is  one  of  iJio  group  of  exanthemata,  and  is  a  febrile  disease, 
the  product  of  a  specific  poison,  which  la  reproduced  during  tiic  progress 
of  the  affect i(m. 

In  addition  to  the  characters  which  the  different  members  of  the  group 
pre.<*ent  in  common,  scarlet  fever  is  almost  always  attended  by  sore-throat, 
which,  at  times,  hecomes  so  prominent  a  symptom  as  to  establish  a  dis- 
tinct variety  of  the  disonler. 

On  the  second  day  after  the  manifestation  of  the  febrile  symptoms,  or 
sometimes  later,  a  scarlet  etilorescence  generally  shows  itself  on  the  fauces 
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and  pharynx,  and  on  the  face  and  nock,  lower  part  of  abdomen,  and  flex- 
ures of  tliiglis,  very  much  in  the  order  here  given,  but  eventually  spreading 
over  the  entire  body,  and  disaj>pearintj,  by  desquauialion  of  the  cuticle, 
from  the  tiftli  to  the  seventh  day. 

The  diseilse  follows  a  given  course,  is  often  accompanied  with  gravo 
affection  of  some  internal  organ,  and  ia  very  apt  to  be  followed  by  im- 
portant sequeliE. 

Most  writers  make  three  varieties  of  the  disease,  viz.:  scarlatina  aim- 
pleXj  in  wiiich  there  arc  the  fever  and  rash,  but  scarcely  any  throat 
affection;  scarlatina  anf/inom,  in  which,  in  addition  to  the  fever  and  the 
rash,  the  tlirout  alTection  is  the  most  prominent  symptom;  and  scarlatina 
maUffna^  a  name  which  is  applied  to  certain  cases  of  extreme  violence,  in 
which  the  system  is  at  once  overwhelmed  bv  the  force  of  the  disease,  or 
in  which  the  symptoms  evince  an  extraortlinary  degree  of  weakness  and 
want  of  vital  puwer  on  the  part  *>f  the  patient. 

There  is  also  a  fourth  variety  now  recognized,  which  embraces  such 
cases  as  present  only  isolated  symptoms  of  the  fever.  ThU  form  is  called 
scarlatina  lateiift.  Sometimes  there  will  be  sore  throat  and  eruption  only; 
either  persons  will,  apparentiv,  give  no  symptom  whatever  of  the  disorder, 
yet  may  possibly  be  going  ilirongh  an  attack,  and  will  have  attention 
drawn  to  them  only  when  they  are  attacked  with  anasarca  and  have  hrtjraa- 
turia.  In  such  cases  the  poison  makes  itself  felt  on  the  kidneys  alone, 
and  the  dropsy  which  ensues  is  likely  to  be  more  severe,  complicated,  and 
fata]  thua  that  whicli  follows  the  regular  forms  of  the  disease. 

One  needs  to  be  constantly  on  the  alert ;  for,  taken  altogether,  scar- 
latina is  more  variable  in  its  forms  and  symptoms  than  any  other  of  tlie 
contagious  exanthematous  fevers,  and  its  dangers  are  also  more  difhcult 
to  fort^sec.  It  is  true  that,  even  when  the  disease  has  raged  extensively, 
the  visitation  has  been  so  mild  as  to  be  almost  without  fatal  cases;  but  at 
other  times  again  it  has  assumed  a  dreadful  virolence  or  malignancy,  with 
a  most  fearful  mortality. 

It  is  not  always  possible  in  this  disease  to  determine  the  duration  of 
the  period  of  incubation^  on  account,  oftentimt^s,  of  the  constant  com- 
munication of  the  well  with  the  sick;  also,  though  the  time  of  contact 
may  have  been  established,  on  account  of  differences  of  susceptibility. 
Trousseau  held  that  it  was  necessary  that  the  economy  should  bo  in  a 
certain  state  of  "aptitude"  for  the  absorpti'jri  of  the  poison  to  take  place; 
and  it  has  happeiied  that,  in  a  given  family,  weeks  have  elapsed  before  all 
the  members  have  been  attacked  with  the  disease,  although  constantly 
exposed.  On  the  other  hand,  many  cases,  in  which  the  time  of  communi- 
cation is  exactly  ascertained,  establish  positively  that  the  duration  of  the 
period  of  incubation  is  sometimes  not  more  than  twenty-four  hours. 

The  period  of  invasion  is  quite  as  indefinite,  although,  as  a  general 
rule,  it  is  yery  short.  It  shows  itsi>lf  by  a  febrile  state,  lassitude,  head- 
ache, and,  occasionally,  nausea  and  vomiting.  This  primary  fever  having 
lasted  for  one,  two,  or  three  days,  the  eruption  appears.  This  runs  a 
course  of  from  six  to  eight  days,  and  is  followed  by  dcsqiiamation,  which 
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begins  witli  the  decline  of  the  eruption,  and  is  normally  completed  by  the 
end  of  the  second  week. 

There  are  certain  other  points  in  connection  with  scarlet  fever  which  it  is 
well  to  take  into  account  as  pertaining  to  the  general  history  of  the  disease. 

First,  with  regard  to  the  question  of  age,  it  has  been  said  that  children 
have  been  born  suffering  with  the  disease.  This,  however,  is  certainly  a 
rare  exception.  From  an  inquiry,  based  upon  a  large  number  of  cases,  it 
has  been  shown  that  the  liability  is  greatest  bet%veen  the  ages  of  eighteen 
months  and  six  years,  especially  in  the  third  and  fourth  years.  The  lia- 
bility diminishes  with  age,  however,  and  even  after  the  fifth  year  the 
chances  of  contracting  the  disease  diminish.  In  a  more  general  way  it 
can  be  said  that  children  under  ten  are  especially  liable.  Up  to  the  age 
of  twenty,  males  and  females  are  equally  affected,  and  after  twenty  it  is 
more  common  in  women. 

As  one  would  naturally  suppose,  this  disease  spreads  much  more  widely 
and  with  a  larger  mortality  among  the  poor  than  among  the  wealthy 
classes.  We  also  find  it  much  more  common  in  large  towns  than  in  the 
country,  and  it  is  about  twice  as  fatal  in  poor,  overcrowded  districts  as  it 
is  when  the  cases  are  isolated.  It  would  seem  as  if  endemic  influences 
played  a  small  part  in  its  causation  or  spread.  The  disease  is,  perhaps, 
found  to  exist  most  extensively  in  low  districts,  and  certainly  high  ground 
has  nothing  to  do  with  the  spread  or  existence  of  scarlatina ;  sea-coast 
towns  suffer  as  well  as  those  situated  further  inland. 

Although  scarlet  fever  is  much  more  dangerous  in  a  grown  person 
than  in  the  young,  yet  the  mortality  is  greatest  in  the  period  of  infancy 
and  childhood,  viz.,  from  one  to  five  years,  and,  for  the  reason  stated  above, 
that  liability  to  the  disease  diminishes  with  age. 

The  puerperal  state  predisposes  to  this  disease  and  also  increases  its 
danger. 

Scarlet  fever,  contracted  during  pregnancy,  is  pretty  certain  to  lead 
to  an  abortion,  and  it  has  even  be  known  to  be  fatal  within  a  few  hours. 

It  seems  to  be  still  an  open  question  whether  a  woman,  exposed  during 
the  puerperal  period  to  scarlet  fever  poison,  and  contracting  a  fever,  has 
scarlatina  alone,  or  whether  the  fever  developed  is  not  a  combination  of 
true  scarlatina  and  puerperal  fever.  It  is  natural  to  suppose,  and  the 
weight  of  evidence  seems  to  favor  the  supposition,  that  in  a  pregnant 
woman  the  state  of  the  blood  id  such  that  it  must  have  a  positive  mudify- 
ing  effect  on  the  specific  poison  and  giv^e  to  the  new  fever,  when  it  de- 
velops, much  of  the  character  of  puerperal  fever. 

Scarlet  fever  belongs  to  no  special  season,  yet  it  prevails  chiefly  in  tlie 
spring  and  autumn. 

A  person  may  have  scarlet  fever  a  second  time,  but  it  rarely  happens. 
Dr.  Willau,  quoted  by  Aitken,  says  that  out  of  2,000  cases  which  he 
attended  he  witnessed  no  instance  of  a  second  attack.  Still  there  are 
on  record  instances  of  even  a  third  attack,  but  without  mortality;  and 
even  death  from  a  second  attack  is  almost  unknown,  but  one  case  having 
been  reported. 

Vol.  U.— 34 
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The  contagion  of  soarlet  fevor  is  exoeodingly  active  and  far-reaching, 
and  yet  at  times  it  is  uncertain  in  its  action.  Many  children  will  contract 
the  disease  when  every  precaution  has  appareutly  been  taken  to  isolate 
them,  wliile  others  again  will  escape,  though  most  dangerously  exposed  ; 
and  it  has  been  also  noted,  in  the  extension  of  scarlatina,  that  certsin 
towns  are  spared  or  lightly  visited  by  the  disease,  while  in  others  a  great 
number  of  oases  appear. 

The  infecting  distance,  or  the  limit  to  which  the  poison  may  ti-avel 
unaided,  is  exceedingly  uncertain  also;  but  experience  has  demonstrated 
that  it  is  useless  to  attempt  to  isolate  children  who  have  the  fever  iu  a 
school  or  other  large  institution.  To  limit  the  disease,  it  is  esseniial,  in 
all  such  cases,  to  break  up  the  establishment  at  once.  The  poison  may  be 
communicated  directly,  ur  it  may  bo  taken  up  from  the  atmosphere.  It 
has  been  inoculated  with  the  serum  found  in  the  vesicles  of  the  millet- 
seed  rash,  and  it  has  been  contracted  at  great  distances  from  the  original 
source  through  the  medium  of  "  fomitcs"  carried  from  the  infected  neigh- 
borhood. I 

It  is  a  specific  poison,  and  always  reproduces  its  like,  though  it  may 
be  associated  in  the  system  with  almost  every  other  form  of  poison.  It  la 
supposed  to  be  absorbed  by  the  varioua  mucous  membranes  with  which  it 
may  come  in  contact,  and  may  develop  within  a  few  houra,  or  it  may  He 
dormant  for  several  days. 

"The  disorder  had  attacked  several  persons  in  a  large  household. 
When  it  was  fairly  over,  the  house  was  left  empty,  and  then  (as  was  sup- 
|>osed)  most  thoroughly  ventilated  and  purified.  A  year  afterward  the 
family  returned  to  the  house.  A  drawer  in  one  of  the  bedrooms  resisted 
for  some  time  the  attempts  to  puU  it  open.  It  was  found  that  a  strip  of 
flannel  had  got  between  the  drawer  and  its  frame,  and  had  made  tho 
drawer  stick.  This  piece  of  Jlannel  the  housemaid  put  playfully  round  her 
neck.  An  old  nurse  who  was  present,  recognizing  it  as  having  been  used 
for  an  application  to  the  throat  of  one  of  the  fonner  subjects  of  scarlet 
fever,  snatched  it  from  her,  and  instantly  burned  it  in  the  "fire.  The  girl, 
however,  soon  sickened,  and  the  disease  ran  a  second  time  through  the 
household,  alTecting  those  who  had  not  had  it  on  the  first  occasion."  (?) 

This  brings  us  to  the  consideration  of  the  means  of  conveyance, 

As  in  every  disease,  some  individual  part  of  tlie  body  is  specially  in- 
Tolved,  so  is  it  most  natural  that  we  should  look  to  this  part  for  the  re- 
production of  the  special  poison  which  is  the  originator  of  the  disease.  In 
scjirlet  fever  we  have  the  throat  and  skin  particularly  involved,  and  ex- 
perience warrants  us  in  looking  upon  the  epidermis  and  the  epithelium  of 
the  mouth  and  throat  as  the  most  common  means  of  propagation.  These 
particles  may  be  carried  by  the  wind  for  short  distances,  or  may  in  some 
manner  get  into  the  water  drank  or  into  the  food  eaten.  Dr.  T}e  Chau- 
mont  sjiys  he  **  found  considerable  quantities  of  epithelium  "  in  the  air  of 
a  backyard  uf  a  Loudon  hospital.  Of  course,  ail  clothing,  rags,  etc.,  are 
most  apt  to  hold  such  dcbns,  and  must  bo  specially  avoided  until  disin- 
fected.    Letters  have  also  been  known  to  carry  the  poison,  and  so  has 
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milk.  In  the  latter  case  it  has  been  supposed  that  persons  ill  with  scar* 
let  fever,  or  only  convalescent,  have  been  employed  in  dairies,  and  that 
some  portion  of  epidermis  or  discharge  from  the  throat  bus  been  allowed 
to  reach  the  milk. 

In  invcsti^ting  a  casp,  wo  should,  thf  reforo,  inquir<>  particularly  con* 
cerning  contact,  direct  or  indirci^t,  with  some  contaminated  person  or  place. 
Though  so  essentially  contagious,  scarlet  fever  is  less  so  than  measles  or 
small-pox,  and  there  are  many  more  people  who  resist  scarlet  fever  than 
there  are  who  resist  measles.  Very  few  people,  in  fact,  escape  measles, 
while  but  a  comparatively  small  portion  of  our  population  has  scarlet 
fever,  though  it  would  seem  otherwise  from  an  inspection  of  health  statis- 
tics.   The  explanation  is,  probably,  tlmt  cases  of  measles  are  not  reported. 

It  is  not  possible  to  accurately  limit  the  time  during  wliich  the  pa- 
tient's infective  power  lasts.  It  is  safe  to  say,  however,  that  it  begins  with 
incubation,  and  lasts  through  desquamation,  attaining  its  maximum  during 
this  procress.  It  is  thought  tlmt  the  contagious  property  is,  as  a  general 
rule,  destroyed  or  dispersed  witiiin  a  month,  though  there  are  many  crises 
which  go  to  prove  that  it  possrssosthe  power  of  communioating  the  infec- 
tion even  after  much  longer  lap.ses  of  time.  It  lurks  about  an  apartment, 
or  clings  to  furniture  and  clothing  for  a  very  long  time,  even  after  some 
care  has  been  taken  to  purify  tliem.  Prof.  Flint,- in  his  Practice  of  Medi- 
cine, mentions  a  striking  case  in  point.  M'atson,  niso,  in  his  Practice  of 
Physic,  has  one  which  is  well  worth  quoting,  as  showinff  how  an  apparent 
trifle  may  be  overlooked,  and  yet  prove  sufficient  to  light  up  a  fearful  ill- 
ness with  all  its  first  intensity.     (See  case  un  previous  page.) 

Several  unusual  sources  of  contagion  are  mentioned  by  various  writers. 
Carpenter  announces  the  theory  that  the  contagion  may  arise  from  emana- 
tions from  slaughter-houses  or  ground  fertilized  by  offal.  This  is  disbe- 
lieved in  by  Thomas  (Ziemssen's  Cyclopa^ia,  Vol.  11.,  p.  198),  who  says 
that  in  houses  where  the  privies  and  sewage  are  being  repaired,  no  in- 
crease in  the  amount  of  disease  is  ever  perceived,  and  he  believes  that 
the  only  influence  of  the  offensive  odors  from  ground  manured  in  this  way 
is  predisposing. 

Epidemic  character. — Scarlet  fever,  like  other  diseases  of  the  same 
nature,  is  apt  to  occur  in  "epidemics"  in  whirh  there  are  many  aggravated 
cases — the  so-<'alled  "flcutfr*"  epidemics  of  Thomas,  Another  type  of  a 
inM  nature  has  been  described.  In  this  latter  form  the  mortality  is  light, 
though  the  number  of  cases  may  be  great.  This  variation  is  supposed  to 
be  due  to  local  influence,  though  mixed  epidemics  are  not  unfrccjuently 
seen  in  which  "  mild  "  and  "  severe  "  forms  of  disease  prevail  in  different 
towns, 

Tlie  spread  of  the  disease  in  a  community  is  very  irregular.  It  is 
rarely  sudden,  never  characterized  by  abrn[>t  changes,  but  is  gradual. 
The  reported  cases  are  but  few  at  first,  ami  afterward  more  numerous, 
while  variations  in  the  weekly  returns  are  the  rule.  A  sudden  rise  in  the 
immber  or  a  fall  is  to  be  looked  for,  but  the  disease  seems  to  wear  itself 
out,  taking  a  very  long  time  for  final  disappearance. 
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Scarlatina  and  measles  may  ooexist  in  an  epidemio  form,  and  Kost- 
lin,  a  continental  writer^  has  observed  in  Stuttgart  the  appearance  of  an 
epidemio  of  measles  as  a  forerunner  of  scarlet  fever,  and  argues  that  it  is 
a  preparative  disease.  This  docs  not  appear  in  American  statistics, 
thougl)  these  show  a  greater  or  less  coexistence  of  the  two  diseases,  which 
vary  in  proportion. 


m. — Measles. 


Measles,  which  is  one  of  the  less  serious  contagious  eruptive  fevers, 
has  an  incubative  sta^e^  lasting  from  a  week  to  ten  days,  though  it  may 
occupy  a  somewhat  longer  period.  This  is  followed  by  a  premonitory 
^tiifje.f  or  titfiye  of  invasion,  which  lasts  three  or  four  days  or  longer,  and 
this  is  followed  by  the  aUt^e  of  eruplii/Mf  which  occupies  about  the  same 
period  of  time.  The  stage  of  invasion  is  characterized  by  the  ordinary 
febrile  symptoms  which  appear  in  other  diseases  of  the  same  general  clasb. 
There  is  moderate  increase  in  temperature,  bronchial  catarrh,  coryza, 
some  cough,  and  other  indications  of  a  congested  condition  of  the  mucous 
membrane  of  the  nasal  and  respiratory  passages.  Tlio  eruption  appears 
at  first  in  the  face,  the  forehead  being  covere<1  with  a  millet-seed  oruptioii, 
which  becomes  papular,  but  never  prominent.  The  rash  has  often  & 
crescentic  arrangement  whitOi  is  xery  marked.  It  afterward  extends  to 
the  trunk  and  limbs  in  successive  crops,  meanwhile  fading  out  to  some 
degree  above.  It  is  not  vesicular,  except  in  severe  oases,  and  is  of  a 
bright  color,  though  it  is  sometimes  dark,  when  it  is  known  as  hemor' 
rhagic.  The  color  may  be  removed  by  pressure  beneath  the  linger,  and 
when  such  pressure  is  remitted,  the  original  hue  returns. 

It  disappears,  as  a  rule,  very  rapidly,  a  day  or  two  often  being  suffi- 
cient for  the  appearance  and  recession  of  the  eruption. 

Conjunctivitis,  severe  coryza,  bronchitis,  and  other  like  symptoms, 
usually  become  more  decided  as  the  rash  becomes  fully  developed. 

Several  varieties  of  the  disease  have  been  spoken  of.  There  is  a  form 
without  catarrh,  one  in  which  the  eruption  has  a  bluish  tint,  and  others 
of  milder  type,  in  which  the  eruption  is  not  marked. 

Spread  ami  influences  ir/iiv/t  ffovcni  it, — Measles,  like  scarlet  fever,  is 
a  disease  of  iikfaiicy,  and  perhaps  deserves  more  the  name  of  an  epidemic 
exanthem  than  either  small-pox  or  scarlet  fever.  It  is  generally  very 
easily  communicated  to  others,  and  perhaps  is  more  often  conveyed  by 
atniosplieric  contamination  than  scarlet  fever,  because  of  the  furfuraceous 
scales  which  are  so  easily  and  freely  disengaged  from  the  patient's  body. 
Like  scarlet  fever  and  small-pox,  it  may  be  conveyed  by  articles  of  clothing, 
atui  the  virulence  of  the  infection  lasts  even  after  a  great  length  of  time, 
though  Mayr  denies  this.  The  discharge  from  the  nose  has  been  found  to 
cjiiTj*  the  poison,  and  successful  experiments  have  been  made  by  Mayr, 
who  inoculated  children  with  the  nasal  mucus,  and  produced  the  disease. 
The  contagion  has  been  carried  by  letters.  The  school-room  is  the  place 
wliere  the  disease  is  often  contracted,  and  personal  contact,  or  a  brief  ox- 
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posure  to  the  air  of  the  sick-room,  is  sufficient  to  do  the  mischief.     It 
seems  to  be  a  disease  of  cold  weather,  as  statistics  show. 

In  the  city  of  New  York,  the  average  mortality  was  as  follows  for  the 
five  years,  1871,  1873,  1873,  1874,  and  1875: 

Mortality  for  the  Summer  quarter 81.4. 

"              '^       Autumnal     «       35.5. 

"              «       Winter          "       106.2. 

*             "       Spring          "      109.6. 

This  agrees  with  the  statement  of  Aitken,  that  measles  "break  out 
most  readily  iti  the  begiiuiing  of  winter,  increase  till  the  vernal  equinox, 
and  then  tend  to  subside  toward  the  summer  solstice." 

Like  other  diseases  of  this  class,  it  has  been  found  that  one  attack 
usually  protects  the  patient  against  a  second;  and  this  is  the  rule,  though 
occasional  exceptions  have  been  met  with. 

Mature  of  the  poUon — ItwculabilUy. — Numerous  experiments  have 
been  undertaken  to  determine  the  inoculability  of  the  poison;  but  such 
negative  results  were  obtained,  that  the  process  was  abandoned.  Dr. 
Salisbury  advanced  the  theory  that  a  fungus  was  formed  among  mouldy 
straw,  and  that  this  was  the  cause  of  the  outbreak  of  measles  among  sol- 
diers during  the  late  war.  He  went  so  far  as  to  promulgate  |he  theory 
that  inoculation  with  this  fungus  produced  a  disease  which  protected  the 
person  against  measles  (Parke).  Dr.  Woodward,  in  a  series  of  experi- 
ments, has  been  unable  to  endorse  Salisbury^  conclusions.  Various 
German  experimenters  are  said  to  have  found  mioroooooi  iu  the  sputa  and 
blood  of  patients  with  measles. 

As  far  back  as  17.iH^  an  attempt  was  made  by  Home,  in  Edinburgh,  to 
inoculate  with  the  blood  of  patients  suffering  from  moasles.  Rags  soaked 
in  blood  from  a  person  sick  with  the  disease  were  suffered  to  lie  upon  the 
ann  of  a  healthy  person  for  three  days.  A  mild  attack  was  subsequently 
produced.  In  Germany,  Italy,  and  England,  inoculation  was  tried,  but 
generally  with  indifferent  success.  As  a  prophylactic  measure,  however, 
it  has  never  been  successfully  applied. 

IV. — WuOOPIXO-COUGH. 

This  affection  is  one  of  a  somewhat  peculiar  nature,  as  its  striking 
symptoms  are  those  indicative  of  respiratory  disturbances. 

Whooping-cough  begins  usually  as  a  common  cold  or  primary  catar- 
rhal affection,  which  lasts  for  a  period  varying  from  one  or  two  days  to  six 
weeks,  and  is  expressed  by  sneezing,  chest  oppression,  profuse  lachrynm- 
tion,  and  some  fever,  which  is  often  quite  high. 

With  the  subsidence  of  fever  the  patient  becomes  troubled  with  the 
peculiar  cough  which  has  given  to  the  disease  its  name.  There  is  at  first 
ft  feeling  of  oppression  in  breathing,  with  some  chest  pain,  and  then  fol- 
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lows  the  paroxysm  of  coughing.  Such  a  cough  consists  of  a  primary 
sharp  and  sudden  contraction  of  the  diaphragm  with  forcible  expulsion 
of  air  from  the  lungs;  a  secondary  relaxation  uf  the  diaphragm  and  deep 
inspiration,  during  which  the  peculiar  -inhoopy  or  sound,  is  made  by  the 
patient.  This  action  is  repeated  several  times  in  succession,  or,  after  an 
interval,  occurs  again,  and  the  sufferer  coughs  up  some  glairy  mucus.  A 
paroxysih  of  coughing  is  usually  followed  by  the  vomiting  of  the  same 
thick,  viscid  liquid  mixed  with  the  food  that  may  be  in  the  stomach. 
There  may  be  an  admixture  of  bii:»od,  from  some  vessel  broken  during  the 
coughing  fit.  Such  paroxysmal  attacks  may  in  severe  cases  recur  every 
fifteen  or  twenty  minutes;  but  in  the  average  case  the  interval  is  much 
longer.  The  stage  characterized  by  the  appearance  of  the  cough  lasts 
usually  for  five  or  six  weeks,  when  the  paroxysms  grow  weaker  and  are 
separated  by  longer  intervals.  Gradual  convalescence,  attended  by  slight 
cough  and  expectoration,  and  cessation  of  vomiting,  then  follows. 

The  cough  is  so  peculiar  that  it  can  hardly  be  mistaken  for  that  of  any 
other  disease. 

The  nature  of  tJus  poison  and  its  diffusion. — There  can  be  no  doubt 
that  whooping-cough  is  due  to  the  reception  into  the  system  of  a  poison 
which,  if  not  possessing  the  virulence  of  those  of  small-pox  and  scarlet 
fever,  is  quite  easily  transmitted  from  one  person  to  another  by  infection 
or  contagion.  It  is  probably  communicable  duruig  all  stages  of  the  disease, 
but  most  so  during  the  second  stage;  and  the  contagion  is  probably  given 
off  by  the  breath.  One  attack  usually  protects  against  another.  The  dis- 
ease is  generally  spread  by  infection,  though  the  transmission  of  the  poison 
may  take  place  by  clothing  or  other  fomites,  as  is  apt  to  occur  when  boya 
return  from  infected  schools,  carrying  the  disease  to  members  of  their  own 
families  at  a  distance,  Coldness  and  dampness  favor  its  development; 
and  the  accidents  of  childhood — dentition,  foul  air,  and  imperfect  nour- 
ishment— all  predispose  to  the  development  and  spread  of  the  malady. 
During  the  winter  season  it  is  quite  apt  to  be  associated  with  paeumoniik 
and  other  pulmonary  diseases. 

lu  comjilicfition  xnith  otfier  conttttfio^ta  affectiofUi, — It  is  a  matter  of 
speculation  whether  whooping-cough  does  not  belfing  to  the  class  of  dis- 
eases which  include  epidemic  inHuenxa  and  hay-fever  in  the  human  sub- 
ject and  the  so-called  epizootics  an»ong  animals.  The  features  of  the 
so-called  pleuro-pneumonia,  which  in  this  country  has  recently  appeared 
among  cattle,  resemble  very  much  those  of  the  ordinary  whooping-cough 
of  infancy  in  the  human  subject.  During  the  years  1873-73  a  well  charac- 
terized epidemic  of  epizootic  influenza  prevailed  very  exten8i\'ely  through- 
out the  United  States,  and  at  the  same  time  whooping-cough  was  quite 
prevalent;  and  the  mortality  during  187*3  was  twice  as  great  as  in  1873, 
and  much  greater  than  in  any  subsequent  year.  Scarlet  fever,  measles, 
or  small-pox  is  sometimes  associated  with  whooping-cough  ;  but  such 
complications  are  fortunately  rare,  for  they  arc  correspondingly  fatal.  It 
has  been  found  that  when  the  disease  prevails  to  any  great  extent,  the 
mortality  is  hi;rher  than  when  but  a  comparatively  small  number  of  cases 
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exist,  and  that  the  death-rate  U  much  higher  in  winter  than  in  any  other 
seaeon. 


The  SAinTART  Managekknt  of  Scarlet  Feveb,  Measles,  anu  other 

Contagious  Fevers. 

Many  of  the  general  rules  for  isolation,  which  have  before  been 
spoken  of  in  connection  witli  small-pox,  may  be  applied  in  the  man- 
agement of  the  above  eruptive  disorders,  especially  scarlet  fever,  which 
IS  probably  a  much  more  serious  contagious  eruptive  alTection  than 
any  other.  Children  with  scarlet  fever  should  be  promptly  taken  from 
school,  and  kept  at  home  for  certainly  one  month  after  the  a]>pearance  of 
the  initial  stage.  Other  children  should  be  kept  away  from  the  patient, 
and  the  visits  of  friends  discontinued.  A  lar^e,  warm,  airy  room,  at  the 
upper  part  of  the  house,  should  be  chosen,  and  this  should  be  well  venti- 
lated. 

In  case  of  death,  public  funerals  should  be  forbidden,  and  every  pre- 
caution should  betaken  to  prevent  tin?  interccmrseof  servants  or  members 
of  the  household  with  persons  outside  of  the  house. 

Dr.  Budd  has  shown  that  the  way  to  prevent  the  spread  of  scarlet 
fever  is  to  attack  the  skin  from  the  very  first,  to  destroy  the  poison  in 
the  epidermis,  or,  failing  in  that,  to  prevent  the  breaking  up  and  passage 
into  the  air  of  the  particles  of  the  detached  epidermic  scales.  Inunction 
with  lard,  vaseline,  or  some  substance  which  should  contain  a  small  por- 
tion of  carbolic  acid,  is  to  be  performed  as  often  as  is  necessary.  This  is 
not  only  a  soothing  application,  but  prevents  the  detachment  of  cutane- 
ous particles. 

The  liberal  use  of  disinfectants  in  the  sick-room  is  absolutely  necessary. 
For  this  purpose  carbolic-acid  solution  (a  druuhrn  to  a  pint)  is  to  be  used 
freely,  and  may  be  added  to  the  water  in  which  cloth  in«;'  is  washed.  Condy's 
Huid  and  sulphate  of  iron  placed  in  shailow  vessels  are  excellent  oxidizing 
agents,  and  the  floor  may  be  sprinkled  with  a  solution  of  bromo-chloralum. 
The  throat  and  mouth  of  the  patient  may  be  washed  with  a  weak  solu- 
tion of  the  chloride  of  soda  or  sulphurous  acid. 

The  agency  of  heat  should  be  sought  when  it  is  desired  to  destroy  the 
germs  in  clothing,  and  the  bed  linen  or  wearing-apparel  of  the  patient 
should  be  soaked  in  hot  water  or  baked  in  an  oven.  Fumigation  is 
generally  alt  that  is  required  during  convalescence,  and  we  may  use 
sulphur  in  the  manner  detailed  on  page  523,  Parkes  states  that  1  lb.  of 
sulphur  to  say  1,000  ft.  of  cubic  air  space  is  necessary. 

As  to  washing  the  walls^  little  is  to  be  said  in  addition  to  what  has 
been  before  stated. 

Soiled  clothing  should  never  be  transported  in  public  conveyances  nor 
sent  to  public  laundries. 

The  same  directions  hold  good  for  measles.  The  vessels  which  are 
used   in  the  sick-room  should  contain  some  disinfecting  substance,  and 
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chloride  of  zinc  has  been  recommended.  The  chloride  of  sodn  is  oquaLly 
good,  if  not  better,  and  its  use  is  attended  by  no  g^reat  djin^r  of  acci* 
dental  poisoning.  The  rags  used  about  the  patient's  nose  and  mouth 
should  be  promptly  burned. 

As  to  tlie  sanitary  management  of  whoopinff-cotiffh,  little  is  to  be  said. 
Isolation  is  ])robab]y  the  only  safe  precaution,  and  so  lon^  as  the  pathology* 
of  the  disease  remains  a  matter  of  doubt,  as  it  is  now,  wo  cannot  suggest 
other  preventive  measures.  It  is  well  to  destroy  the  cloths  used  about  the 
face,  as  above  recommended.  In  many  cases  free  ventilation  has  checked 
the  spread  of  the  disease  in  certain  houses,  and  this  is  to  be  advised. 

I^ophylaxis, — Beyond  a  good  sanitary  condition  of  the  patient  and 
his  surroundings,  nothing  is  known  in  regard  to  such  prevention.  Inocu- 
lation is  decidedly  questionable,  and  vaccination,  which  was  recommended 
as  a  preventive  in  whooping-cough  by  the  older  writers,  is  useless.  Bel- 
ladonna, so  much  praised  by  some,  has  not  been  proved  to  possess  any 
prophylactic  virtues  against  scarlet  fever.  In  all  cases  children  should  be 
prevented  from  kissing  each  other  indiscriminately  as  they  so  often  do. 
They  should  be  kept  from  places  of  amusement  at  times  when  these  dis- 
eases prevail.  All  soiled  linen  should  be  washed  and  laundried  at  home. 
Warm  clothing,  protection  from  draughts,  and  avoidance  of  sudden 
changes  of  temperature,  are  to  be  recommended,  and  it  is  welt  in  time  of 
"epidemic  "  to  even  move  to  other  towns  if  the  cases  of  disease  in  the  im- 
mediate neighborhood  be  at  all  numerous. 


The  Hygiene  of  Syphilis. 
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Inteoductort. 


In  presenting?  the  facts  contained  in  this  brief  paper  upon  an  important 
subject,  I  8haH»  I  hope,  be  excused  for  prefacing  them  by  a  few  words  of 
explanation.  The  sole  apology  I  have  to  offer — if  apology  be  requisite 
for  intruding  a  subject  which,  even  at  the  present  day,  is  considered  as 
tubooed,  and  which,  from  sentimental  or  other  grounds,  is  regarded  as 
unfit  for  legislation  or  repressive  action — is  its  importance,  and  the  shoek- 
ixig  results  flowing  from  its  ignoral^  to  the  well-being  and  interests  of  the 
public  health. 

Very  few  people  outside  of  the  medical  profession  realize,  or  indeed 
know,  how  insidiously  the  disease  may  attack,  or  in  what  apparently  in- 
nocent ways  it  can  be  contracted  or  propagated ;  and  in  this  article  I  shall 
try  to  show  some,  if  not  all,  of  its  dangers,  and  review  the  means  adopted 
for  its  restriction.  I  do  not  propose  to  commit  myself  to  the  approval  of 
any  plan  or  method  looking  to  this  end;  for  what  in  one  country  may  an- 
swer well  enough,  will  not  in  another,  from  a  variety  of  circumstances; 
and  because  at  present  1  regard  the  question  of  the  repression  of  prostitu- 
tioi*  as  far  from  being  settled.  I  shall,  therefore,  consider  the  subject 
under  the  following  heads: 

1.  The  cuiitagious  character  and  danger  resulting  from  the  disease. 

2.  Its  effect  upon  health  and  longevity;  and, 

3.  The  means  adopted  for  its  control. 


77i«  Contagiotis  Character  ami  Danger  resulting  from  the  Disease, 

Apart  from  its  capacity  of  propagation  by  coitus,  there  are  many 
methods  by  which  the  disease  can  be  conveyed  by  the  syphilitic  person  to 
others,  and  that  too  in  the  most  innocent  ways.  Not  only  in  the  primary 
form  is  syphilis  contagious,  but  manv  of  its  subsequent  manifestations  are 
also  dangerous.  It  is  now  clearly  shown  that  the  secretions  of  the  lesions 
known  as  mucous  patches  of  the  mucous  membranes  and  of  the  skin  are 
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endowed  with  thr»  powfr  of  infecting  healthy  persons;  and,  in  addition  to 
these,  the  blood,  within  the  first  twelve  months  of  the  disease,  if  not  longer, 
is  another  source  of  danger.  Hence  we  can  readily  aee  that  where  these 
"  mucous  patches  "  are  seated  upon  the  lips  or  upon  the  tongue,  kissing, 
using  articles  of  the  table,  a  pipe,  or  anything  else  which  has  been  brought 
in  contact  with  tiiese  lesions,  may,  under  certain  conditions,  give  rise  to  a 
similar  disease  in  a  previously  uninfected  person;  and  the  pages  of  medi- 
cal literature  abound  with  interesting  cases  of  contagion  derived  from 
such  sources.  In  addition  to  the  above-mentioned  causes,  I  may  mention 
the  following:  the  suckling  of  a  healthy  infant  by  an  infected  nurse,  or, 
vi^  versaf  the  suckling  of  a  syphilitic  infant  by  a  healthy  nurse,  has 
been  the  means  of  spreading  sypfiilis  through  an  entire  family,  and  even 
to  the  friends;  vaccination  with  impure  matter  derived  from  syphilitic 
subjects,  especially  when  mixed  with  the  blood;  the  rite  of  circumcision 
as  perfonned  in  the  old  and  orthodox  Hebrew  manner  mentioned  by 
Hioord;  and  the  process  of  tattooing.  This  la^t  case,  reported  by  Dr. 
Maury,  of  Philadelphia,  is  a  peculiarly  singular  one,  and  calls  attention 
to  a  hitherto  unnoticed  method  of  conveying  syphilis  through  an  ex- 
tensive range  of  cases.  A  tramp,  the  subject  of  syphilis  of  the  mouth 
(mucous  patches),  picked  up  many  honest  pennies  during  his  summer 
jaunt  by  tattooing  the  natives  of  the  various  villages  through  which  he 
passed,  leaving  behind  him,  besides  his  artistic  designs,  an  unpleasant 
reminder  of  his  sojourn  by  giving  syphilis  to  many  of  his  patrons.  This 
was  done  through  the  saliva,  which  he  used  to  wet  his  paints,  being  mixed 
with  the  secretions  from  his  mucous  patches,  as  well  as  from  his  moisten- 
ing his  needles  directly  with  his  lips. 

No  one  who  sees  much  of  syphilis  can  fail  to  be  impressed  with  the 
dangers  which  arise  to  the  public  health  from  this  disease;  and  the  daily 
largo  attendance  of  syphilitic  patients  at  the  olinios  of  the  dispensaries 
and  hospitals  of  this  city  attest  to  its  wide  spread.  Xot  only  is  this 
visible  in  the  classes  and  wards  devoted  to  this  kind  of  disease,  but  its 
ramifications  can  be  traced  in  various  directions  where  many  diseases  ap- 
j)arently  unconnected  with  syphilis  owe  their  origin  to  this  detestable  and 
horrible  scourge. 

In  1874  I  hnd  the  honor  to  read  before  the  American  Public  Health 
Association,  at  Philadelphia,  a  paper  calling  attention  to  the  relations  of 
syphilis  to  the  public  health,  in  which,  from  investigations  uf  various 
sources,  I  estimated  that  in  1873,  out  of  a  population  of  942,21)2  persons, 
50,450  were  suffering  from  syphilis  in  New  York  City.  I  believe  this 
number  to  be  under  rather  than  over  the  tnie  amount;  but,  be  that  as  it 
may,  it  is  sufficient.  This  represents  only  the  civil  population.  The  re- 
port of  the  Mercantile  Marine  of  New  York  City  shows  a  still  worse  state 
of  things.  During  1872  and  1S73,  the  total  number  of  patients  treated 
was  24,045,  and  of  this  amount  3,779  were  due  to  syphilis.  If  aU  the 
xycnerral  oases  are  considered  in  the  above  sets  of  figures,  the  numlwr  be- 
comes still  larger;  for  New  York  City,  61,705  j  for  the  mercantile  marine 
service,  4,170. 
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In  collecting  figures  for  the  purposes  of  illustrating  this  subject,  it  ia 
impossible  to  be  accurate;  all  that  can  be  hoped  for  is  a  tolerably  correct 
estimate;  and  this  is  evident  wheji  the  difficulty  of  obtaining  trustworthy 
returns  from  inaccurate  registers  is  remembered-  Still,  with  all  this^  my 
figures  are  of  some  service  in  showing  how  widely  spread  syphilis  is 
in  this  city,  more  so  than  in  Paris,  where  efforts  are  made  to  keep  the  dis- 
ease in  check.  The  figures  given  by  M.  Lecour,  who  in  1870  was  one  o£ 
the  chiefs  of  the  prefecture  of  police  at  Paris,  are  48,980  syphilitic  per- 
sons in  a  population  of  2,000,000  people. 

Left,  as  this  disease  is,  to  itself,  without  any  attempt  to  check  or  con- 
trol it,  the  thought  that  in  this  city  50,000  cases  are  going  about,  many 
of  them  in  a  condition  favorable  for  conveying  the  disease,  is  an  appalling 
one.  Nor  is  this  all  ;  for  when  we  consider  that  infection,  when  conveyed 
to  the  wives  of  the  victims,  as  not  unfreqxiently  is  the  case,  means  the 
blighting  of  the  ovum  and  death  to  the  foetus,  it  becomes  a  serious  ques- 
tion whether  the  state  is  not  justified  in  interfering  in  behalf  of  the 
public  Eiealtb. 

In  the  paper  already  mentioned  I  have  given  a  set  of  tables  showing 
that,  in  a  given  number  of  cases  of  inherited  syphilis,  the  proportion  of 
deaths  to  those  born  with  the  disease  was  enormous.  Thus,  in  1871,  in 
London,  the  percentage  of  deaths  under  five  years  of  age  to  total  of 
deaths  from  syphilis  was  over  89.  In  New  York  and  Philadelphia,  for 
the  same  year,  they  were  respectively  over  84  and  63,  Here,  then,  we 
see  one  of  the  most  disastrous  effects  of  syphilis;  for  although  at  present 
the  number  of  syphilitic  infants  is  in  small  proportion  to  the  number  of 
births,  the  mere  fact  that  so  many  are  born  with  and  die  of  a  disease 
which  might  in  a  great  measure  be  prevente<i,  hardly  nee<is  comment.  As 
regards  the  acquired  form  of  the  disease,  the  mortality  is  less  to  be  de- 
plored; indeed,  statistics  furnish  us  with  very  few  deaths  from  that  cause, 
possibly  due  to  the  disgrace  attaching  to  this  disease  as  a  cause.  Many 
physicians  believe  that  a  much  larger  proportion  of  deaths  is  duo  to  syphi- 
lis than  rcjiliy  appears;  and  although  this  may  perhaps  be  true,  there  is 
not  sufficient  evidence  as  yet  to  attest  it.  I  am  inclined  to  believe  that 
tlie  clanger  to  the  public  health  arises  more  from  its  effect  upon  the  con- 
stitution than  from  the  fatality  which  characterizes  it — I  mean  in  its 
acquired  form.     In  the  inherited  variety  its  fatality  is  very  marked. 

Its  lt}ffect  upon  Health  and  Longevity* 

As  regards  this  point  in  the  natural  history  of  the  disease,  I  think 
there  is  much  ignorance.  Syphilis  is  essentially  a  chronic  disease,  is  liable 
to  attack  every  tissue  in  the  body,  and  its  later  manifestations  often 
appear  so  long  after  the  early  symptoms,  as  to  cause  its  connection  with 
many  diseases  to  be  overlooked.  Thus,  grave  and  deep-seated  affections 
of  the  eye,  serious  lesions  of  the  nervous  system,  and  many  maladies  of 
the  viscera  depend  upon  tl\is  disease  as  their  origin,  and  yet  are  overlooked, 
either  because  the  earlier  syphilitic  symptoms  have  escaped  notice  or  be- 
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cause  iho  patient  has  been  ignorant  of  thoir  connection  witli  syphilifi. 
And  yet  these  same  diseases  may  be  sufficient  to  incapacitate  men  from 
work,  to  blast  thoir  lives,  and  make  thera  dependent  upon  the  charity  of 
friends  or  strangers,  without  affording  them  the  miserable  gratification  of 
release  by  death.  Any  surgeon  can  recall  such  cases  from  hla  own  ex- 
perience, and  the  mere  fact  that  they  do  not  occur  more  frequently  than 
they  do  offers  no  excuse  for  the  failure  to  take  measures  looking  toward 
the  repression  of  the  disease.  Its  effect  upon  longevity  (I  refer  of  eourso 
to  the  acquired  form)  is,  as  already  stated,  quite  small  For  example^ 
m  London,  during  1371,  the  number  of  deaths  from  syphilis  was  35^  in 
a  total  of  80,434-  In  New  York,  for  the  same  year,  143  out  of  26,976  ; 
and  in  Philadelphia,  19  out  of  16,993.  That  is  what  official  documents 
furnish  us,  and  until  wo  have  something  more  trustworthy,  I  suppose  we 
must  consider  these  figures  as  fairly  correct.  So,  in  regarding  this  ques- 
tion of  syphilis  in  relation  to  hygiene,  we  must  take  into  account  prin- 
cipally its  ravages  among  infants  and  its  expense  to  the  couimuuity  at 
large. 


Jfyms  adopted  for  its  Control, 

In  nearly  every  country  of  the  oivilized  world,  with  the  exception  of 
England  and  the  United  States,  legislative  methods  have  been  adopted  for 
the  repression  of  prostitution  and  its  attendant  disease,  syphilis.  In  these 
two  countries,  from  sentimental  reasons,  no  systematic  efforts  have  been 
made  looking  toward  supervision  of  prostitutes,  with  the  result  of  allow- 
ing the  disease  to  spread  unchecked  and  to  render  the  names  of  their 
two  chief  cities  a  by-word  among  foreigners  for  the  license  which  is 
allowed.  But  apart  from  any  quc^stion  of  sentiment,  the  problem  be- 
comes an  exceedingly  interesting  and  complex  one,  for  evidently  the  ob- 
ject of  supervision  is  to  eradicate  the  disease,  or  at  least  io  deprive  it  of 
much  of  its  capacity  for  mischief.  One  point  to  be  borne  in  mind  in  con- 
udenng  the  action  of  Europe-an  countries  in  this  direction  is,  that  the 
conditions  of  society  are  entirely  different.  Nearly  all  of  them  keep  up 
large  military  establishments,  where  the  men  are  under  more  or  less  t'om- 
plote  superAMsion,  and  where  the  source  of  their  disease  cnu  as  a  usual 
thing  be  easily  traced.  Anything  affecting  the  health  of  these  men  of 
course  makes  a  difference  to  the  state,  inasnmch  as  during  their  illness 
they  render  no  service  and  are  merely  an  expense,  and  the  state,  from 
motives  of  interest,  would  do  its  best  to  promote  their  health.  Hence  the 
registering  of  public  women  becomes  an  important  and  necessary  step,  and 
particularly  so  among  that  class  most  frequented  by  soldiers  and  sailors, 
and  for  two  reasons  :  in  the  first  place,  by  frequent  examinations  to  pre- 
vent the  recurrence  of  disease*;  and,  in  the  next  place,  to  control  its  spread 
when  present.  But  with  all  the  care  and  precautions  taken,  much  disease 
exists  even  in  the  city  most  noted  for  its  efforts  for  control,  as  can  be 
roadMy  seen  upon  perusal  of  M.  Lecour's  work  *'  La  prostitution  ik  Paris 
et  ^  I^ndres/*     Most  of  this  trouble  comes  from  the  class  of  clandestine 
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and  not  from  the  registered  women,  aod  it  i&  this  former  class  which  is  the 
most  dangerous  and  the  most  likely  to  prove  refractory  to  all  legislation. 
In  England  the  brief  operation  of  the  Contagious  Diseases  Act  seems  to 
have  worked  fairly  well  in  the  ports  in  which  it  has  been  tried;  while  in 
St.  Louis,  the  only  city  in  this  country  in  which  it  has  been  tried,  its 
operation  has  been  too  spasmodic  and  of  too  short  duration  to  be  of  much 
account.  In  discussing  any  plan  for  the  regulation  of  prostitution,  ono 
important  point  should  be  home  in  mind,  viz.,  that  no  known  system  of 
control  has  ever  yet  eradicated  the  disease.  All  that  can  be  hoped  for  is 
to  mitigate  the  severity  of  the  disease,  to  keep  it  within  certain  limits, 
and  to  check  its  extension.  In  garrison  towns  or  at  naval  stations  a 
proper  control  over  public  women  would  be  of  decided  benefit  to  the  ser- 
vice, inasmuch  as  the  disease  could  be  arrested  by  the  detention  in  hospital 
of  the  woman  giving  it,  and  this  could  easily  be  effected,  either  by  the 
information  derived  from  the  patient  or  from  the  weekly  examination  to 
which  all  public  women  are  subjected  under  such  circumstances.  But  in 
a  country  like  the  United  States,  which  does  not  pretend  to  be  a  military 
nation,  and  where  there  exists  surh  a  tender  regard  for  the  liberty  of  the 
subject,  the  advantage  of  such  If^gislativo  control  is  open  to  question, 
particularly  when  we  remember  the  abuses  which  might  arise  in  the  hands 
of  dishonest  or  negligent  officials.  I  think  that  New  York  would  be  un- 
doubtedly benefited  by  a  proper  law  looking  to  the  regulation  of  public 
women  and  to  their  detention  in  hospital  when  found  diseased,  and  this 
rule  should  be  extended  to  all  such  who  by  attendance  upon  the  public 
hospitals  or  dispensaries  can  be  considered  as  objects  of  public  care.  But 
there  is  one  danger  to  be  apprehended  in  this  rogard  :  many  women 
would  refuse  to  enroll  themselves  as  the  inmates  of  a  regular  house,  pre- 
ferring to  live  in  their  own  quarters,  and,  while  nominally  pursuing  some 
trade,  really  practising  clandestine,  and,  therefore,  dangerous  prostitution. 
In  Paris  a  woman  of  this  class,  upon  being  arrested  for  the  first  time,  is 
taken  to  one  of  the  prefects  of  police  and  given  her  choice  of  returning  to 
an  honest  mode  of  life  or  inscribing  herself  as  a  registered  prostitute  :  if 
she  elects  the  former,  she  is  sent  home  to  her  friends;  if  the  latter,  she  is 
inscribed,  and  henceforth  has  to  submit  to  the  regular  examinations  and 
police  regulations.  If,  on  the  other  hand,  she  be  caught  a  second  time  as 
a  clandestine  prostitute,  no  choice  is  given  her,  and  she  is  obliged  to  be- 
come enrolled.  Here  in  New  York  the  police  quickly  acquire  a  knowledge 
of  the  rough  and  dangerous  characters  in  their  precinct,  and  could  speedily 
check,  if  not  actually  break  up,  the  vast  amount  of  clandestine  pro.stitution 
whiiih  now  goes  on  in  tliis  city.  There  is  one  poirit,  however,  which  may 
be  urged  against  the  adoption,  certainly  at  the  present,  of  any  legislative 
interference  with  this  evil,  and  that  is  the  extreme  lial)illty  of  abuse. 
The  power  which  would  be  conferred  by  any  act  of  this  kind  would  be 
enormous  ;  and  certainly  the  conduct  of  officials  in  the  United  States  is 
not  such  as  to  induce  the  public  to  place  any  more  power  in  their  hands 
than  is  absolutely  requisite,  and  for  that  reason,  if  for  no  other,  I  ihink 
that  legislative  interference  in  this  direction  will  meet  with  but  slight  ap- 
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provaL  For  the  checking  of  such  oases  as  might  occur  of  a  similar  nature 
to  the  one  related  by  Dr.  Maury,  power  might  be  conferred  upon  the  police 
to  arrest  all  vagrants  on  suapicion^  have  them  examined,  and,  if  found  db- 
easedy  committed  to  hospital  until  they  were  well;  but  as  regards  the  im- 
portant part  of  regulating  the  public  commerce  of  the  sexes,  but  little 
will,  I  believe^  be  accomplished  until  a  decided  change  takes  place  in  the 
feelings  and  customs  of  the  country. 
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DISINFECTANTS. 


AxONG  the  numerous  diseases  to  which  human  beings  are  subject  is 
a  certain  class  known  as  zymotic,  supposed  by  many  to  be  caused  by  the 
introduction  into  the  system  of  certain  germs  of  vegetable  origin  and 
nature.  Without  here  discussing  the  qutrstions  involved  in  the  contro- 
versies respecting  the  germ  theory  of  disease,*  it  may  be  safely  asserted 
that  some  close  connection  exists  between  the  diseases  called  zymotic  and 
the  presence  of  decomposing  animal  matter.' 

The  process  of  decomposition  is  of  tlie  nature  of  a  fermentation,  fos- 
tered by  the  presence  of  minute  organisms.'  Although  all  decompositions 
of  the  sort  may  not  at  all  times  produce  disease,  stil!  the  presence  of  de- 
caying matter  (especially  of  animal  origin)  aids  the  spread  and  mainte- 
nance of  a  zymotic  disease  in  a  community.*  This  fact  has  been  observed 
from  ancient  times.' 

The  bad  odor  from  putrefying  material  constitutes  something  of  a 
safeguard  to  warn  us  of  the  presence  of  possible  danger;  but,  since  infec- 
tion may  perhaps  exist  without  perceptible  odor,  that  indication  cannot 
be  implicitly  trusted. 

The  gases  produced  by  decomposition  aro  composed  of  sulphur  com- 
pounds, of  which  sulphuretted  hydrogen  (hydrosulphuric  acid)  may  be 
taken  as  a  type,  ammonia  and  other  nitrogenous  compounds  similar  in 
constitution,  carbonic  acid  gas  (carbon  dioxide),  and  in  smaller  amounts 
varioas  compounds  of  hydrogen  with  carbon  and  phosphorus.*  So  far 
as  our  knowledge  of  these  compounds  goes,  none  of  them  (though  more 
or  less  unwholesome)  can  produce  diseases  of  the  zymotic  type.  In  the 
examination  of  disinfectants,  the  power  of  destroying  or  absorbing  these 
gases  is  always  taken  into  consideration,  and  if  we  consider  that  their 
presence  in  the   atmosphere   above   putrescible   material   indicates   that 

'  Vld.  Dftlton :  Ori^n  and  Propagation  of  Disease,  Am.  Chem.,  rv.,  373. 

*Co£fl  and  Felz :  Reoherchen  chimiquen  et  erp^r.  bui  lea  maladies  infootueoms, 
P&riH,  1873.  Davaine:  Bull.  acad.  mod,,  Sept.,  1873.  Lfebi^:  ('hemiBche  Briefe, 
I84}5.  Fronklond:  Proc.  Royal  Soc.,  Vol.  XXV.,  p.  543.  Fischer:  Dingi.  Polyt 
Joum.,  CCXIV.,  477,  etc 

■Cohn;  Beitrage  rur  Bioloicie  der  PflanKen.  1873,  No  3,  p.  197. 

*R.  Angus  Smith  :  DiniDfectants,  Edtnbutvh.  18t»t.  p.  30. 

^Digeafca.  Juflt..  Lib.  XLTH..  tit  33.  and  elsewhere. 

•Manum^ne:  Oomptesrendaa,  LXXXV.,  533.  Popoflf :  Arch.  fUrgesammt.  Physiol, 
der  Menachen  uud  Thiere,  Vol  X.,  p.  113.  and  others. 
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putrefying"  processes  are  going  on,  and  from  these  processes  we  have  to 
fear  the  inception  of  diseaise,  the  estimation  of  disinfectants  in  accordance 
with  their  powers  of  deodorization  will  not  appear  altogether  irrationaL 

The  conditions  of  human  life  are  such  that  wo  arc  continually  exposed 
to  these  danj^ers,  and  when  any  one  falls  a  victim  to  them  the  d^inger  is 
augmented,  since  the  virus  of  infection  appears  to  gather  increased  vini- 
lenco  from  its  passage  into  the  animal  organism.'  What  we  need,  then, 
is,  first,  preventive  measures,  such  as  properly  constructed  sewers,  etc; 
but,  if  these  cannot  be  obtained,  or  if  they  are  improperly  constructed, 
some  agents  to  destroy  or  lessen  the  dangers  referred  to  are  necessary 
— in  short,  we  must  use  disinfectants. 

By  a  disinfectant  is  meant,  first,  a  substance  which  destroys  or  renders 
inert  that  which  produces  disease,  whether  of  an  infectious  or  conta^ous 
type;  and,  secondly,  a  substance  which  arrests  those  putrefactive  pro- 
cesses in  decomposable  muterial,  which  fuster  or  perhaps  produce  the 
germs,  gases,  or  vapors  that  induce  disease  in  the  human  organism.  An 
antiitepfir,  on  the  other  hand,  is  u  substance  which  prevent*  decay  in  ma- 
terial that  is  liable  to  decomposition.  From  this  it  will  be  seen  that  the 
use  of  disinfectants  is  upon  material  already  in  process  of  forming  germs 
or  gases  which  may  be  dangerous  to  the  well-being  of  man,  while  anti- 
septics are  used  upon  such  substances  as  may  pass  into  that  state,  but  a» 
yet  have  not  done  so.  The  use  of  vinegar,  alcohol,  sugar,  and  salt  in  the 
household,  as  well  as  drying,  the  employment  of  cold,  and  the  exclusion 
of  air,  are  familiar  examples  of  the  application  of  antiseptics.  So  also  is. 
the  use  of  corrosive  sublimate  (mercuric  chloride),  and  arsenic  in  embalm- 
ing, as  practised  at  the  pr(*sent  time,  and  in  the  preservation  of  medical 
specimens.  All  disinfectants  are  necessarily  antiseptics  in  their  action, 
and  possibly  sufficient  quantities  of  antiseptics  ^vill  also  act  as  disinfect- 
ants. The  mercury  and  arsenic  compounds  just  mentioned  are  very  pow- 
erful disinfectants,  though  they  are  almost  exclusively  used  as  antiseptics. 
Indeed,  unless  disease  or  putrefaction  actually  is  present,  disinfectants  are- 
used  for  their  antiseptic  action,  and  their  use  in  that  way  is  by  far  the 
most  advantageous. 

Since  the  masses  of  material  which  we  may  have  occasion  to  disinfect 
are  usually  large,  we  naturally  seek  out  those  substances  for  disinfectants 
of  which  a  comparatively  small  amount  will  exert  a  disinfecting  influence 
upon  considerable  quantities  of  matenaL 

The  disinfectants  at  present  in  use  are  all  more  or  less  poisonous;  some 
indeed  so  poisonous  that  the  mere  handling  of  them  is  a  source  of  danger 
for  those  unacquainted  with  their  properties  or  the  precautions  necessary 
in  handling  them. 

The  destruction  or  removal  of  animal  refuse  and  excreta  is  no  doubt 
the  safest  plan;  but  since  such  destruction  or  removal  may  not  be  at  all 
times  possible  in  a  household  or  community,  the  question  arises,  how  can 


'  Gietl :  Oedroofrte  Uebenricbt  meiner  Beobachtun^n  tiber  die  Cholera  vom  Jahre 
1831  bU  1873.  MuDiob,  1073.     Ooimiis  :  Ball.  acad.  mud..  8ept.  17.  1973. 
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the  putrid  fermentation  be  prevented?  This  involves  the  question  of  the 
conditions  favorable  or  necessary  to  putrefartive  changes.  These  <njndi* 
tions  have  been  found  to  be  the  presence  of  moisture/  a  temperature  not 
under  55°  Fahr,  orthereiil»outs,  and  notover  100'^  F.,*  and  a  eertain  propor- 
tion of  oxygen'  combined  with  a  certain  freedom  of  motion  of  the  atoms 
in  the  putresciblo  mass.*  The  process  of  drying*  putrescible  material  will 
therefore  prevent  putrefaction.  Even  if  putrefaction  has  commenced,  it 
may  be  arrested  by  this  means.  But  since  it  has  been  proven  that  dried 
material  may  a»i^nin  enter  into  decomposition,  as  .soon  as  the  moisture  and 
the  other  conditions  are  restored,  de.sicoation  cannot  he  regarded  as  any 
other  than  an  anti.septic  process  whi<*h  suspends  the  vitality  of  the  organisms 
taking  part  in  the  putrefactive  changes.  A  further  illustration  of  this  is 
afforded  in  the  results  of  experiments  upon  the  virus  of  some  communi- 
cable diseases.  The  virus  of  vaccina,  glanders,  and  a  few  other  diseases 
have  been  found  to  retain  their  powers  for  an  indefinite  time  when  dried. 
Extremes  of  temperature  also  interfere  with  and  arrest  putrefactive 
changes.  The  limits  of  temperature  given,  55°  to  100°  F.,  are  of  course 
only  approximate.  The  u.se  of  euld  as  a  preservative  for  articles  of  food 
is  so  well  known  as  to  require  but  a  passing  mention.  Freezing,  however, 
hke  drying,  has  been  found  to  cause  a  suspension  of  animation  in  the 
organisms  of  putrefaotion,  and  when  warmefl  they  again  start  into  activ- 
ity. It  is  barely  possible  that  prolonged  exposure  to  very  low  tempera- 
tures may  kill  these  organisms,  hut  no  satisfactory  results  have  been  ob- 
tained as  yet  in  this  manner*  Heat,  on  the  other  hani.1,  when  carried  to 
a  certain  point,  has  been  found  to  be  fatal  to  such  organisms.  Here  the 
element  of  time  plays  a  certain  rule.  A  short  exposure  to  a  comparatively 
high  heat,  or  long  exposure  to  a  lower  temperature,  has  been  found  to 
destroy  infectious  or  putrefactive  organisms.'  A  resume  in  tal>ular  form 
(see  Tables  on  following  page)  of  some  results  arrived  at  in  this  connection 
may  serve  for  illustration.  At  the  same  time  it  shows  the  difference  in 
effect  between  dry  and  moist  heat  as  an  important  element  in  the  pro- 
cess. 


'Davy:  Phil.  Matr..  1850.  Rogers:  DmjfK  Polyt,  CXI..  318.  Salmon:  Ibid., 
LVI..  398.     Soliirvu  :   Nntizblfilt  dea  Hannov.  Gewerbever.,  1845,  No.  3,  etc. 

'  It  Aniriu  Smith  :  Disiiif octants,  Edinbufi^h,  1809,  p.  5ft.  Sobutaenbergcr :  Fer- 
mentattou,  liitematiouoJ  Set.  Series,  p.  220. 

*  Traabe  and  Gsoheiilleu  :  Bvitmge  der  AUg^meinen  Zeitimg,  1874. 

*  Liebig'a  view  (CbemiBcbe  Bricfo.  186^'j)  of  tbe  propagation  of  putrefaction  and 
diseoAft  vrajt  that  it  took  place  through  tho  medium  of  organic  decomposing  matter 
capable  of  commuoicatiug  its  action  by  it«  own  activity.  The  idea  contained  in  this 
statement  of  hia  views  is  not  altogether  iu  accord  with  the  g^rm  theory  of  whioh 
Pasteur  wan  the  great  exponent,  yet  all  students  of  the  subject  bare  recognizcil  tbo 
fact  that  the  iiutabiHty  of  a  compound.,  and  hence  a  facility  of  motinn  of  the  atomn 
oompoAliig  it  in  reBi>eot  to  their  neighbors,  is  a  necessary  condition  of  putrefnution. 

^  Tbe  dentruotion  of  cholera,  when  epidemic  in  a  community,  by  sharp  frosta,  ia 
worthy  of  attention  in  thia  connection. 

*  UobertB:  Phil.  Traua.,  1874,  Part  II. 
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YIBCS,  BTO.,  DESTROYED. 


Vlnii,  rte..  oiperiinenUrf  on.      ^JJJJE-. 


Putxefactive  fenneatatton.       136" 

140" 

aso* 

180' 
178' 
130" 
140° 


Lower  organisms. , 
Vsoome , 


Most  infectious 

GUnderH    

Hydrophobia.. . 
Scarlet  fever. . , 
Bmall-pox 


Anthrax  (charboD), 


Virus  of  patrid  blood. 


Ttirfa 


4  boozB. 
8      - 
3      " 
8      •* 
104*'-903'S4  minutes. 
185'-104'4«       " 
112° -140 
134* 
184* 
d04* 
280'-aS0'I    8  boon. 

liei*  'iSminntes. 

122'  10  " 
124°  6  " 
820*        4      " 


—  'Cobn,' 

—  lEidam.' 

Dry  heath    }  [Paris  Commission  of 
Hoist  heftt.  (       Acad,  of  Soieneea. 

—  Henry.' 


I  Baxter. 
I      " 
Bzdt» 


Dry. 

Moist  diluted. 

••  •  • 

*'    undiluted. 


[  Henry. 

'Various  health  offi- 
!  oers in Qt  Britain.* 
iDavaine.^ 


Fell.* 


VIRUS,  ETC.,  NOT  DESTROYED. 


VInta,  eto.,  oxparlmmitod  on. 

Tenper*- 

taTO.Falif. 

TteiB. 

BAflUite. 

OOMTvna. 

Pntrefaotive  fermentAtion. 
Vaodne , 

122' 
120" 

S  honra. 

Diy. 

Eidam. 
Henry. 

167' -170"  47miiintM. 

Haxter. 

Anthrax  (charbonj 

Virus  of  putrid  blood 

912- 
176' 

6        ** 

Dsraina 
Fell. 

The  ciature  of  the  media  in  which  the  virus  exists  also  has  an  influence 
upon  its  destruction  by  the  aj^oncy  of  heat,  and  also  by  other  agents." 

The  presence  of  a  small  ainuunt  of  oxygen  is  usually  also  a  necessary 
condition  for  putrefactive*  fermentation.  With  regard  to  some  kinds  of 
putrid  fennentation,  it  has  been  nsscrted  that  the  presence  of  oxy^n  is  not 
only  not  necessary,  butact.sasa  preventive.'*     For  some  kinds,  however,  a 


'  Beitrasre  zur  Bioloffie  der  PQansen,  Heft  3,  p.  80. 

«  Ibid.,  p.  20S. 

•Phil.  Mntf..  X.,  1831. 

*  Report  of  Medioal  Officer  of  the  Privy  CouncU,  1875,  Lanoet,   1876.  ToL  L, 
Fw504. 

'  Veterinaer  Polizei,  Sorau,  1865,  p.  11. 

*  Circular  of  Dublin  Health  DepU  regarding  the  disinfection  of  clothes  of  small-pox 
patients,  June,  1778. 

'  Compteft  rendus.  Sept  29,  1873. 

•  Ibid.,  LXXXIV.,  953. 

•  Baxter :  Loc.  cit,     Mecklenburgh  :  Berlin  klin.  WochenBchrift,  June.  1869. 
'"  Pasteur  :  Coniptes  rt'iidus,  LVl.,  416  and  734. 
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certain  amount  of  oxygen  is  necessary,'  and  it  has  been  found  by  some 
experimenters  that  the  addition  of  small  amounts  of  agents  which  supply 
oxygen  really  favors  the  development  of  the  organisms.'  The  investiga- 
tion of  this  branch  of  the  subject  is,  however,  a  matter  of  extreme  diffi- 
culty, and  much  yet  remains  to  be  wrought  out  in  this  held.  The  matter 
cannot  readily  be  settled  by  the  use  of  agents  which  remove  all  oxygen 
rapidly,  since  those  agents  have  also  another  action — as  coagulation  of 
albumen — which  complicates  the  conditions  they  produce.  Sulphurous 
acid  and  ferrous  compounds  (pruto-salts  of  iron)  are  asserted  by  some  to 
have  this  effect. 

But,  on  the  other  hand,  an  excessive  supply  of  oxygen  will  also  disin- 
fect. The  processes  of  putrefaction  are  in  fact  stages  in  the  oxidation  of 
the  constituents  of  the  decomposing  matter.  If,  then,  we  supply  them 
with  large  amounts  of  oxygen,  especially  in  a  condensed  and  active  form, 
aside  from  any  direct  action  on  the  organisms  present,  the  organic  matter 
is  rapidly  carried  through  these  changes  to  a  greater  or  lessextent  accord- 
ing to  the  amounts  supplied,  and  is  converted  into  compounds  less  favor- 
able for  the  development  of  such  organisms;  or,  if  sufficient  amounts  of 
oxygen  arc  eupplied,  it  is,  chemically  speaking,  burned,  and  converted  into 
absolutely  harmless  compounds,  A  number  of  substances  used  as  disin- 
fectants supply  oxygen  in  this  way.  Such  are  ozone,  or  oxygen  in  a 
concentratetl  and  active  fonn,  hydrogen  peroxide,  nitrous  fumes,  potas- 
sium permanganate,  persalts  of  iron  (ferric  compounds),  chlorine  and 
bromine,  or  substances  which  can  l>e  made  to  supply  chlorine,  as  chloride 
of  lime,  which,  by  combining  with  the  hydrogen  of  waterorof  theorganio 
material,  sets  oxygen  free,  etc.  As  was  said  in  speaking  of  agents  which 
abstract  oxygen,  these  agents  no  doubt  have  some  other  action  besides 
the  simple  liberation  of  oxygen — c.  ^.,  the  coagulation  of  the  albumen  of 
putrescible  material. 

Various  substances  also  disinfect  by  an  action  which  is  not  very  per- 
fectly understood,  but  which  seems  to  have  something  in  common  *ith 
iheir  power  of  coagulating  albumen.  That  is,  all  these  substances  liave 
the  power  of  coagulating  albumen,  though  their  disinfecting  powers  are 
not  proportional  to*their  power  to  coagulate,  and  in  the  case  of  some  at 
least  it  has  been  observed  that  a  disinfecting  influence  is  exerted  by  them 
even  when  they  are  too  much  diluted  to  coagulate  albumen.'  At  any  rate, 
the  nitrogenous  matter  in  organic  substance  is  the  chief  source  of  nutri- 
ment to  putrefactive  organisms,  and  this  explains  why  the  decomposition 
of  animal  matter  (which  contains  a  larger  proportion  of  nitrogenous 
material  represe»jted  by  albumen)  is  more  dangerous  than  that  of  vegetable 
matter,  and  some  action  not  clearly  made  out  is  exerted  upon  this  nitro- 


'Heusel:  Comptea  rendoB,   LXXXT.,   583. 
XVII..  2(Mi.  etc. 

"Calvert:   Comptea  rendaa.  LXXV.,  No.  19.     Schroter 
offcntlicho  Gesundheit,  IV..  C02. 

'  I/emaire  :  De  Tacide  pbeoique.  Paris,  1805.    R.  Angtis  Smith 
16,  (K),  60.     Kchiwr:  Jour,  prakt.  Cbem.  [2],  XII.,  128. 


Oanning:  Jour,  prakt.  Chem.   [2], 

Viert«]jahrei»chrirt  fOr 

Diainfectanta,  pp. 
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genou8  matter  hy  oertain  agents.  The  agents  which  effect  this  change 
are  the  so-called  acids  from  coal  tar — mentioned  as  "  Bo-called  acids "  smce 
they  are,  scientifically  regarded,  a  subdivision  of  the  alcohoU  known  aa 
'•phenols," — the  mineral  acids,  and  metallic  salta. 

Attention  has  been  here  drawn  to  the  conditions  which  favor  putre- 
faction: first,  because  the  presence  of  putrefying  material  favors  tliedevel- 
opment  of  zymotic  diseases;  and  secondly,  beoause  experience  has  shown 
that  whatever  the  nature  of  infection,  the  conditions  favoring  infection 
also  favor  the  putrefactive  processes,  and,  vice  versd^  what  destroys  putre- 
faction will  also  destroy  infection  andcont&gion.  Mostof  ourconolusions 
as  to  the  efficiency  of  disinfectants  are  drawn  from  experiments  on  putre- 
fying material,  and  though  the  effeoti>  of  disinfectants  upon  putrefaction 
may  be  more  or  less  energetic  than  upon  the  virus  of  diseaaea^  the  differ- 
ence is  rather  in  degree  than  in  kind. 

The  media  surrounding  the  vims  have  a  marked  modifying  effect  Uj)on 
the  action  of  disinfectants.'  This  branch  of  the  subject,  liowever,  has 
thus  far  not  received  the  attention  which  it  seems  to  deseire. 

We  will  now  consider  separately  the  different  agents  in  use  for  disin- 
fection, and  their  applications. 


Heat. 


The  effects  of  heat  upon  the  virus  of  different  diseases  have  already 
been  given.  By  many  the  action  of  dry  heat  is  considered  preferable  to 
that  of  moist  lieat.  Some  media  in  which  the  infection  may  exist  ap|>ear 
to  exert  a  protective  action,  and,  to  insure  complete  disinfection,  a  tem- 
pcruture  of  over  212°  F.  is  preferred.  Of  course  above  this  temj-ieraturo 
the  application  of  moist  heat  is  difficult,  and  thereforedry  heat  isgenvrully 
used.  The  heat  must  be  kept  up  for  a  certain  period  in  order  to  ensure 
the  perfect  destruction  of  the  virus.  In  Great  Britain  dry  heat  is  much 
usefl  by  the  sanitary  authorities  for  the  disinfection  of  articles  of  clothing, 
etc,  which  have  become  infected.  A  chamber,  (Hjnstructedasif  for  au  oven, 
which  it  really  is  in  effect,  is  used; '  tho  temperature  is  brought  up  to  from 
HSO^  to  300"^  F.,  and  the  articles  are  subjected  to  the  influence  of  thesu 
temperatures  for  five  or  six  hours. 

In  a  description  of  a  chamber  for  disinfection  of  clothing,  etc.,  by 
heat.  Dr.  W.  H.  Ransom'  notes,  as  the  residt  of  his  experiments,  that  a 
temperature  of  250°  F.,  kept  up  for  seven  or  eight  hours,  will  slightly 
alter  the  appearance  of  woollen  or  cotton  goods,  especially  when  dyed  in 
delicate  colors,  without,  however,  at  all  injuring  the  strength  of  the  fibre. 
Cotton  and  silk  goods  will  also  withstand  a  temperature  of  :i95**  F.  for 
three  hours  witliout  serious  detriment;  but  if  the  heat  is  continued  for  five 
hours,  the  fibre  suffers.  Woollen  goods  withstood  this  higher  tumperaturu 
less  perfectly  than  the  cotton  and  silk. 

*  Vide  supra,  note  9,  pago  550. 

"  Vallin  :   Sot^  d*^  Mudeoiiie  Publique  et  d'Hygiftne  PrufesaioneUe,  Jtui«,  1877. 

•Pharmaceutical  Jouro.  mid  Trauu.,  Vol  XXXiX,  p.  2WI,  Sept.,  1»7». 
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Before  turning  our  attention  to  gaseous  diAinfeotantA,  a  few  words  on 
wbat  is  known  as  ahrial  ifinhiferthm  ar**  nereaaury.  If  by  at'-rial  disinfec- 
tion we  mean  tiie  removal  of  infeotion  from  the  atmosohore  of  a  space, 
whether  closed  or  open,  while  at  the  same  time  human  beings  can  breathe 
it  without  discomfort  or  detriment,  that  state  of  affairs  has  not  yet  been 
attained.  In  other  words,  if  we  render  an  atmosphere  destructive  to  the 
life  of  germs,  or  whatever  the  virus  of  infection  may  be,  it  is  also  rendered 
irrespirable  for  human  beings,  and  there  is  no  true  aerial  disinfection.'  To 
effect  disinfection  with  sulphurous  acid  or  chlorine,  at  least  one  per  cent, 
of  these  agents  should  be  present  in  the  air,  wtiirh  amount  is  far  beyond 
what  can  be  endured  by  a  person  in  health;  and  if  an  invalid  were  in  a 
room  where  such  considerable  quantities  of  those  suhstaneea  were  present 
in  the  air,  the  eflfects  wotiM  be  still  more  unbearable.  When  carbolic 
acid  was  first  introduced  it  was  hoped  that  it  would  fulfil  the  requirements 
of  an  ai-rial  disinfectant,  but  it  has  been  found  that,  todisinfert  under  any 
circumstances,  more  carbolic  acid  than  sulphurous  acid  or  chlorine  is  neces- 
sary, and  it  is  moreover  condensable.  Numerous  experiments  and  experi- 
ences liave  shown  that  carbolic  acid  fails  utterly  in  this  regard,'  and  that 
the  assertions  of  sanguine  expenin4'nters  with  the  new  dininfectant,  that 
so  long  as  the  odor  of  carbolic  acid  is  perceptible,  tfitre  is  no  danger  of 
infection,  have  been  protiuctive  of  much  mischief  by  creating  a  false  sense 
of  aecurity  in  many  cases. 

The  most  that  wo  can  hope  to  do  in  a  room  where  infection  ia  known 
or  suspected  to  be,  is  to  use  agents  which  will  render  the  air,  so  far  as 
may  be  consistent  with  our  own  comfort,  unfavorable  to  the  growth  or 
development  of  infection,  so  long  as  the  room  may  be  occupied;  or,  what  ia 
better^  to  take  measures  to  change  the  air  of  the  room  as  frequently  as 
possible,  in  order  to  diminish  the  danger  of  infeotion  by  dilution;  and, 
when  the  room  can  ho  vacated,  to  saturate  the  atmosphere  in  it  with  son»e 
disinfecting  gas — not  in  order  to  purify  the  air  in  it  and  render  it  safe, 
but  in  order  to  kill  out  the  infection  which  may  have  existed  there,  and 
which  has  attached  itself  to  the  walls,  carpets,  furniture,  hangings,  etc. 


Hulphnro^is  Acid. 

This  acid  (or,  more  correctly  speaking,  aride)  is  the  substance  which 
affords  the  well-known  pungent  and  suffocating  smeJl  observed  when  a 
sulphur  match  is  burned.  It  is  a  gas  about  two  and  a  quarter  times  as 
heavy  na  air,  and  so  far  as  its  use  in  disinfection  is  concerned,  may  be  con- 
sidered as  uncondensable.  It  is  soluble  to  the  extent  of  six  or  seven  per 
cent,  by  weight  in  water,  but  tlie  solution  has  a  tendency  to  lose  in 
strength,  and  is  therefore  unsatisfactory  for  practical  puqjoses.  The  gas 
is  usually  made,  when  wanted,  by  burning  sulphur. 

'  Wanklyn:  Phann.  Joom.  and  Trans.,  187:1  Vol.  XXXIX..  p.  2(W.  Wiederholt, 
Deutsche  Indiutrie-Zoitnng.  187i),  p.  442. 

'  Letbebj:  Eight  Usti  of  DmufeotaDts,  Soc.  of  Med.  Officers  of  Health,  Oct  18, 
1873 ;  Am.  Chem. .  IV. ,  381 . 
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Sulphurous  and  is  largoly  used  for  bleacmng  purposes  aiui  in  other 
industrial  processea.  It  is  also  one  of  the  oldest  disinfeciants  known, 
»nd  still  holds  n  place  in  the  foremost  rank  of  the  substances  so  userL  * 
Its  action  upon  putrefying  material  is  due  mainly  to  the  coagulation 
which  it  causes  of  the  albuminous  principles,  thereby  depriving  the  organ- 
isms of  the  pabulum  which  they  require;  it  also,  nn  doubt,  exerts  a  de- 
structive influence  upon  tht*  virus  df  infection.  It  destroys  sulphuretted 
hydrogen  and  neutralizes  ammonia.  It  cannot,  liowever,  be  used  with 
effect  in  places  where  human  beings  are  exposed  to  its  influence,  on  ac- 
count of  its  irrespirable  properties.  So  small  an  amount  as  one  part  in 
ten  thousand  of  air  will  prfxluce  discomfort,  and  twice  that  proportion  is 
unendurable. 

Sulphurous  acid  and  chlorine  mutually  neutralize  one  another,  and 
CAnnot  therefore  be  used  together. 

In  disinfecting  a  room,  from  one  and  a  half  to  two  ounces  of  flowers 
of  sulphur  or  crushed  roll  sulphur  should  be  used  for  ovory  hundred  cubic 
feet  of  space.  The  sulphur  should  be  supported  on  an  earthen  or  tin  plate 
placed  over  a  layer  of  sand  or  a  vessel  of  water,  in  order  to  avoid  the  danger 
of  fire.  It  may  be  ignited  by  placing  upon  it  a  live  coitl,  and  the  room  must 
then  be  closed  and  left  for  five  or  six  huurs.  If  the  air  of  the  room  is  not 
damp,  the  colors  of  the  hangings,  etc.,  unless  delicate,  will  not  suffer 
seriously. 

Carboti  disidphifft'  is  sometimes  burned  with  the  object  of  oMaining 
sulphurous  acid  for  disinf»^cting  purposes.'  There  arc,  however,  many  ob- 
jections to  its  use.  It  is  more  exj)ensive,  and  where  n  poinid  of  sulphur 
will  suffice,  nineteen  or  twenty  ounces  of  the  disulphide  i.s  required.  The 
chief  objection  to  it,  however,  is  its  extreme  volatility,  as  well  as  its  com- 
bustibility, which  renders  it  extremely  dangerous  U*  keep  or  handle. 

iSftiphiteji^  or  combinations  of  Bul}>hurou»  acid  with  bases,  such  as 
sodium,  etc.,  may  be  use<l  for  the  generation  of  sulphurous  acid  by  the 
addition  of  a  stronger  acid,  such  as  sulphuric  or  muriatic  acid.  This  mode 
of  obtaining  sulphurous  acid  is,  however,  seldom  used,  on  account  of  the 
expense.  On  the  other  hand,  sodium  sulphite  is  largely  used  as  an  anti- 
septic, often  in  conjuriction  with  carbolic  acid.' 

The  effects  of  sulphurous  acid  in  fumigation  are,  of  course,  only  lein- 
fKirary,  and  if  a  room  which  has  been  fumigated  is  agair;  exposed  to  an 
infectious  atmosphere,  it  may  in  a  short  time  become  as  dangerous  as  be- 
fore, and  the  fumigation  must  be  n^jwated. 

Putrefying  liquid  or  semi-liquid  material,  when  impregnated  with 
sulphurous  acid  gas,  is  first  deprived  of  any  capacity  to  continue  in  a 
state  of  putridity,  or  to  give  out  any  odorcnis  gases.  Tf,  however,  the 
action  has  not  been  sufficient  to  completely  kill  all  germs  of  infection  and 


'  Boierlocher :  M<"(licini*(che8  r^titrnlblatt.  1870,  p.  008,  Fischer,  Verwertbung 
derSt&dtiscUcD-unaiDduHtrie-Abfalltituffe,  p.  US,  Dingl.  Polyt.  Joum.,  OCXIX..  550, 
uid  others. 

'  Keates:  fhemical  NewTi.  XJCXfT.,  &4a. 

'  MucDouffallB  Disinfecting  Powder,  Chem.  Newi,  1802,  p  271, 
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render  the  mass  acid,  the  putrid  forment&tion  may  again  set  in,  and  then, 
hy  decomposition  of  the  sulphurous  acid,  more  sulphuretted  hydrogen 
than  before  will  be  evulved. 


Chlorine^  Hromine^  and  Iodine* 

Chlorine  is  a  pale,  yellowish  pret'ii  gas  at  ordinary  temperatures, 
about  two  arxl  a  half  times  as  heavy  as  air.  It  is  extremely  irritating  to 
the  lungs,  even  when  present  in  not  very  large  quantities.  By  combining 
with  the  hy<iro"gen  of  water,  or  of  some  organic  substance  with  which  it 
may  coino  in  contact,  it  sets  oxygen  free,  and  thus  is  classed  as  a  power- 
ful oxidizing  agent.  It  decomposes  ammonia  and  sulphuretted  hydrogen, 
and  in  general  kindn^d  ctjmpounds  arising  from  the  putrid  fermentation  of 
organic  matter.  It  may  be  used  for  aerial  disinfection,  like  sulphurous 
acid,  but,  as  is  also  the  case  with  this  latter  reagent,  the  destruction  of  all 
infection  can  only  be  insured  by  rendering  an  apartment  temporarily 
uninhabitable. 

Chlorine  raay  be  generated  in  various  ways.     Tlie  principal  methods  are  ; 

1.  By  the  action  of  muriatic  (hydrochloric)  acid  (3  parts  by  weight) 
upon  black  oxide  of  manganese  (^i  parts  by  weight). 

2.  By  mixing  together  equal  parts  of  black  oxide  of  manganese  and 
common  salt,  and  pouring  upon  them  about  two  parts  by  weight  of  oil  of 
vitriol  (suljihuric  acid). 

3.  By  the  action  of  muriatic  or  sulphuric  acid  U]K>n  chloride  of  lime, 
nearly  weiglit  for  weight  l>eing  required. 

4.  By  the  addition  of  a  strong  anid,  surh  ns  muriatic  or  sulphuric,  to 
potassium  chlorate.  This  latter  method  affords  not  only  chlorine,  but 
considerable  amounts  of  oxygen  and  compounds  of  the  two  elements. 

5.  The  action  of  muriatic  acid  upon  red  oxide  of  lead  has  also  been 
used  to  develop  this  gas. 

In  disinfecting  an  apartment,  for  100  cubic  feet  of  space  it  would  be 
neressary  to  use  about  half  or  tliree-tjuartors  of  a  pound  of  black  oxide  of 
manganese,  and  from  three-tjuarters  of  a  pound  to  a  pound  of  strong 
commercial  muriatic  acitl;  or  the  same  amount  of  the  manganese  oxide 
may  bo  used  with  an  equal  weight  of  salt  and  from  one  to  one  and  a  half 
pounds  of  oil  of  vitriol;  or  between  one  and  two  pounils  of  chloride  of 
lime  with  nearly  an  equal  weight  of  acidj  diluted  with  about  twice  its 
bulk  of  water.  The  substances  .should  be  mixed  in  a  large  earthen  dish  of 
sufficient  size  to  allow  for  frothing  up.'  The  evolution  of  tlie  gas  is  so  rapid 
that  it  is  difBcult  to  make  the  mixture  complete  before  the  person  who 
marnpulatea  it  is  obliged  to  abandon  it  on  account  of  the  fumes.  The 
colors  of  hangings,  etc.,  even  wh(?n  dry,  are  more  seriously  affected  by 
ciilorine  than  by  sulphurous  acid  gas. 


'  The  Coramiwiioa  of  the  Paris  Aoademy  of  Sciences  (GomptM  B«Qdaa,  IjXXII., 
3^)f  recommendn  endoitiag'  the  ohloriile  of  lime  in  a  linen  or  canvas  bag^,  and 
Immeraing  ic  in  about  the  name  weight  of  ooid  diluted  with  three  times  its  bulk  of 
water.     This  plan  may  l>e  pursued  with  advantage. 
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C/Joridti  of  lime  (bleaching-pnwder)  is  made  by  saturating  &\i 
lime  with  chlorine,  and  contains  ordiniirily,  when  of  fair  fjualily,  some 
thirty  per  cent,  or  more  of  chlorine  (called  "available")  which  may  be 
set  fre«  by  the  application  of  au  acid.  The  combination  in  which  the 
chlorine  exists  in  it  \a  wliat  is  known  cliemioally  as  calcium  hypochlorite, 
which,  however,  readily  alTords  chlorine  with  aoid  or  acid  salt*.  Alum 
or  chloride  of  zinc  is  sometinjes  used  for  this  purpose.  About  one  an<l  a 
half  pounds  of  powdered  alum  or  two  pints  of  chloride  of  zinc  solution 
«hould  be  used  to  the  pound  of  chloride  of  lime.  The  latter,  unless  well 
protected  from  the  external  air,  loses  in  strength,  especially  in  the  pres- 
ence of  dampness. 

lAtbarraqfte's  solution  of  Moride  of  soda  is  a  compound  similar  to 
chloride  of  lime,  having,  instead  of  the  lime,  soda  as  the  base.  JaveiU 
teater  is  the  corresponding  potash  compomuL  These  compounds  may  He 
used  in  the  same  way  as  the  chloride  of  lime,  but  as  the  amount  of  avail- 
able chlorine  which  they  contain  is  usually  much  smaller  (between  one 
an<l  three  per  cent.),  the  amounts  to  be  used  to  produce  the  same  effects 
are  much  larger. 

Chloride  of  lime  is  often  used  without  any  addition  of  acid  in  disin- 
fecting street  gutters,  sewers,  privy  vaults,  etc.  In  a  solution  of  half  a 
|>ound  or  more  to  a  gallon  of  water  (which,  by  the  way,  will  not  give  a 
clear  solution),  it  is  used  for  washing  Hoors,  disinfecting  clothing,  eto. 
The  action  is  similar  to  that  of  chlorine,  though  the  presence  of  the  linifl, 
if  no  acid  is  added,  givea  some  of  the  effects  which  will  be  described  under 
Lime  and  Alkalies. 

Bromine. 


Uromfne,  under  ordinary  conditions,  is  a  dark  liquid,  which  vaporiz* 
at  all  temperatures,  is  very  soluble  in  water,  from  which  solution,  how- 
ever, it  readily  escapes,  and  has  a  strong,  stifling  odor.  In  its  properties 
as  a  disinfectant  it  resembles  ohlorine,  though,  for  the  same  amounts 
by  weight,  it  is  only  about  one-third  as  efRcienl  as  chlorine.  On  account 
of  its  liquid  fonn  and  its  ready  solubility  in  water,  it  is  in  some  respects 
more  cotivenient  for  disinfecting  purposes.  Its  expensiveness,  however,  is 
the  probable  reason  why  it  has  been  but  little  used.  If  employed,  it 
should  be  used  in  the  same  way  as  chlorine,  hut  it  must  be  remembered 
that  about  two  and  one-half  times  as  much  bromine  as  chlorine  is  neces- 
sary. 

Iodine. 

This  18  similar  in  properties  to  the  two  preeo-ding,  but  on  account  of 
its  expensiveness  has  been  used  still  less  thon  cithor  of  the  others.  At 
ordinary  temperatures  iodine  is  a  steel -coloreil  solid  which  slowly  gives  off 
violet  vapors  of  a  pungent  odor.  Not  having  so  disagreeable  an  oilor  aa 
bromine,  it  might  be  used  to  improve  the  air  of  apartments  where  such 
purification  seems  desirable.     It  has,  however,  received  so  limited  an  ap- 
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plication  as  a  disinfectant,  that  but  little  can  be  said  of  its  powers  or 
effectsvin  that  regard. 

In  terminatinjf  a  notice  of  the  use  of  these  gases  in  disinfection  it  may 
be  remarked  that  the  inhalation  of  alcohol  vapors  will  afford  relief  to  auy 
one  who  may  accidentally  become  choked  with  thu  fumes. 

The  liberal  use  of  fresh  air,  when  danger  from  infection  is  to  be  appre- 
hended, cannot  be  too  urgently  commended.  We  oannot,  however,  be 
certain  that  the  oxygen  of  the  air  will  destroy  the  virus  of  infetttion  as 
rapidly  as  may  be  desired,  and  many  incline  to  the  belief  that  the  chief 
advantage  of  a  frequent  renewal  of  the  air  in  our  houses  ia  to  be  ascribed 
to  the  dilution  of  the  infection  rather  than  to  its  dcstrnciion.*  Neverthe- 
less, ia  whatever  way  the  action  may  take  place,  the  advantages  of  plen- 
tiful ventilation  in  prott'Otin|Lr  ourselves  against  disease  are  too  great  to 
be  neglected. 

The  oxygen  of  the  air  nmy  be  pressed  into  tservice  as  a  disinfectant  by 
the  use  of  porous  materials,  such  as  charcoal,  or  by  the  use  of  powders  even 
of  inert  substances.  This  is  owing  to  the  property,  which  substances  in 
that  form  have,  of  condensing  upon  their  surfaces  considerable  amounts 
of  air,  and  at  the  samf  time  the  noxious  gases  or  germs  which  may  be  in  it, 
and,  by  thus  bringing  the  two  into  intimate  contact,  an  active  oxi<lation  ia 
effected.'  Still  the  use  of  powders  in  this  manner,  though  of  advantage, 
naturally  does  not  do  all  that  could  be  desired  in  the  line  of  disinfection 
by  the  use  of  oxygen  in  our  homes,  though  the  well-known  disinfecting 
action  of  dried  earth  anil  of  charcoal  powder  shows  how  niurh  can  be 
accomplished  by  this  mode  of  action  of  porous  or  pulverulunt  substances. 

Thus  far  t!ie  direct  applications  of  oxygen  to  disinfection  have  been 
more  limited  than  we  could  wish,  chiefly  on  account  of  the  expense  and 
difTicuIty  of  the  methods  as  at  present  known  and  practised.  We  may^ 
however,  hope  in  this  practical  age  to  arrive  at  more  perfect  and  satisfac- 
factory  methods  of  making  an  effective  and  general  use  of  this  ageut  so 
valuable  in  disinfecting. 

Ozone  is  a  concentrated  and  active  form  of  oxygen,  which  has  been  to 
some  extent  use<l  as  a  disinfectant.'  As  yet,  however,  the  nK'thods  of  ob- 
taining it  in  such  a  state  that  it  can  be  advantageously  applied  are  not 
altogether  satisfactory.  It  may  be  produced  by  the  electric  discharge,  by 
the  exposure  of  moistened  phosphorus  to  the  action  of  the  air,  by  passing 
a  current  of  air  through  a  Dnnsen  gas  flame,*  and  in  other  ways.  It 
exists  in  small  quantities  in  the  air,  especially  after  thunder-storms,  though 


'  Endemann :  Report  of  New  York  Health  Department  for  1874  and  1875,  p.  254. 

-  Eriamann  :  ytMhrift  fur  Biologie,  Vol.  11..  p,  207.  Hofraaau  :  Reports  by  the 
Jaries.  London.  1B«».  p   104. 

"nn5nard:  Comptea  rendas,  LXXXII.,  157.  De  Carvalho :  DingL  Polyt.  Jonro., 
CCXX  .  2K->. 

•  Loew  :  Zeit«chr.  f  Chem.  [2J.  VI.,  0-5.  260. 
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the  amount  is  much  less  in  the  neighhorhood  of  cities  anrt  towns,  and  it 
often  is  entirely  wanting  in  such  localities.  The  preparation  of  oz«ne  by 
moistened  phosphorus  has  been  used  in  the  household,  the  heads  of  com- 
mon matches  being  used  for  the  phosphorus  which  they  contain.  The 
action  of  sulphuric  or  oxalic  acid  upon  potassium  permanganate  has  been 
recommended  as  a  source  of  ozone,  but  its  production  by  use  of  the  latter 
acid  has  been  questioned,  undoubtedly  with  reason.  It  has  been  asserted 
by  many  e.xperimenters  that  ozone  is  also  produced  by  the  slow  oxidation 
of  turpentine  and  of  many  of  the  odoriferous  essential  oils  wliich  have  the 
same  chemical  constitution  as  turpentine,'  and  that  this  explains  the  use, 
espeoially  in  the  East,  of  essences  and  odors  as  deodorizers  and  di&infeo- 
tants;  and  hence  such  substances  have  been  recommended  for  these  pur- 
poses," Recently  some  "toilet  vinegars"  have  been  prepared  which  con- 
tain efl.sential  oils,  and  the  effioioney  of  which  is  believed  to  depend  upon 
the  property  possessed  by  these  oils  of  producing  ozone.  The  effects 
obtained  in  this  way,  however,  are  not  of  any  practical  importance. 

Hydro<fe)i  peroxide,  which  may  be  regarded  as  a  combination  of 
oxygen  and  water,  on  accou[»t  of  the  facility  with  whicli  it  will  give  up 
oxygen,  is  probably  the  best  disinfectant  that  we  could  wish  for.  Unfor- 
tunately, it  is  scarcely  known  outside  of  the  laboratory,  and,  as  usually 
prepared,  loses  in  strength  by  keeping.  The  solutions  sold  by  druggists 
under  this  name,  in  some  oases  at  least,  have  proved  to  l>e — not  peroxide 
of  hydrogen  —  but  hypochlorous  acid,  the  combination  of  chlorine  and 
oxygen,  which,  when  combined  with  calcium,  forms  the  chief  constituent 
of  bleaching-powder. 

Nitric  acid  (aqua  fortis)  and  the  lower  oxides  of  nitrogen,  known  c?ol- 
iectively  as  ^^ nitroits  finnes^"*  give  up  oxygen  readily  to  organic  sub- 
stances, and  have  therefore  been  much  used  and  recommended  in  disin- 
fection. Nitric  acid  itself  is  so  slightly  volatile  at  ordinary  temperatures, 
that  it  cannot  well  be  used  for  aerial  disinfection.  The  fumes  arising 
from  a  partial  decomposition  of  the  nitric  acid,  however,  can  be  used  in 
this  way.  The  fumes  are  of  a  strong  orange  or  reddish  color  when 
evolved  in  the  air,  and  are  somewhat  irritating  to  the  lungs  and  other 
tender  ])ortions  of  the  body.  They  are,  however,  extremely  dangerous, 
since  a  person  may  be  exposed  to  them  in  a  certain  degree  of  dilution  fop 
A  short  lime  without  experieticing  a  very  great  inconvenience,  and  then, 
a  few  hours  afterward,  may  die  from  the  effects  of  the  gases  upon  the 
lungs.  Since  they  are  so  treacherous,  they  are  not  so  desirable  f^p  use  in 
disinfection.  Moreover,  they  exert  an  energetic  action  upon  the  colon* 
and  fibres  of  stuffs,  and  upon  metals,  and  cannot  therefore  be  used  in  many 
oases. 

Ifltrous  fumes  may  be  obtained  by  diluting  the  commercial  nitric  acid 
with  three  or  four  times  its  bulk  of  water,  and  adding  to  the  dilution  iron 


1  EzperimentM  liy  Kin^Mtt  (Joar  Lond.  Ohem.  Soe.  [2],  XIT..  nil  ;  XTTI..  210;  and 
Obemical  News.  XXXII..  134^  go  to  show  that  no  oxone  ia  formed,  but  aubstances^riiiK 
hjrdrogeo  peroxide  by  contact  with  water. 

*  Dr.  John  Day :  Loudon  Chcmut  and  Druggist,  Nov.  15,  1873. 
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scraps  or  filing,  or  copper  or  einc  turnings.  About  twice  as  much  of  thp 
commercial  acid  as  metal  should  be  used.  The  operation  should  be  per- 
formed in  a  large  vessel,  as  in  the  course  of  a  short  time  the  mass  froths 
up,  artd  the  action  is  extremely  energetic,  considerable  heat  being  at  the 
same  time  generated.  When  the  actioti  Is  over,  the  solution  remaining  is 
also  useful  as  a  disinfectant,  though  for  such  a  use  the  free  acid  which 
may  remain  should  b«  neutralized  by  throwing  in  the  metal  until  &  por- 
tion remains  undissolved. 

Acids  from  Coal  7*ar. 

It  has  already  been  remarked  that  these  compounds  arc  not  true  acids, 
chemicAliy  speaking,  though  the  term  acid  has  been  so  universally 
applied  to  them  in  u  commercial  way,  that  those  unacquainted  with 
chemistry  usually  suppose  them  to  be  really  acids.  The  principal  com- 
pounds of  this  nature  used  in  disinfection  are,  carbolic  and  cresylic  acids 
(phenol  and  crcsol).  Thymol,  a  compound  similar  in  constitution,  also 
occurs  in  coal-tar,  but  in  small  quantities,  and  is  usually  obtained  from  oil 
of  thyme.'  In  this  connection,  creasote  from  wood-tar  may  also  be 
mentioned. 

Carbolic  ncid^  and  thymolj  when  pure  and  free  from  water,  are  trans- 
parent crystalline  solids;  the  others  are  liquid;:*.  All  have  an  aromatic 
o<lor,  which — except  in  the  case  of  thyuiol — recalls  that  of  wood-smoke. 
Pure  carbolic  acid  dissolves  in  aI)out  twenty  parts  of  water;  the  others 
are  less  soluble  in  that  menstruum.  The  usje  of  an  equal  bulk  of  acetic 
acid  or  strong  vinegar  materially  increases  their  solubility. 

The  inj]>un;  forms  of  those  substunct's  arc  more  common,  and  have 
usually  a  brown  or  black  color,  and  also  may  have  the  disagreeable  odor 
of  sulphur  compounds,  due  to  imperfect  purification.  The  material  sold 
as  impure  coal-tar  creasote  may  contain  only  20  or  30  per  cent,  of  car- 
bolic and  cresylic  acids. 

Wood  creaaote  is  not  so  thoroughly  understood  in  its  chemical  rela- 
tions as  the  other  compounds  here  mentioned,  and  the  effective  value  of 
its  preparations  cannot  be  so  accurately  laid  down. 

The  disinfectant  and  antiseptic  properties  of  carbolic  and  cresylic 
acids  have  been  nnuh  discussed,  and  their  use  for  both  purposes  has  been 
highly  recommended  by  many.  Notwithstanding  various  statements  with 
regard  to  their  efficiency  as  aerial  disinfectants,  it  has  finally  been  proved 
that  their  value  in  that  regard  is  too  small  to  be  of  practical  importance. 
Their  action  upon  putrefying  material  or  upon  infection  has  been  de- 
scribed by  Dr.  Angus  Smith'  as  arresting  the  motion  incident  to  decay. 
Pettcnkofer*  asserts  that  their  action  is  exerted  by  their  presence,  and 


'  Paqnet :  Ball.  g6ii.  de  th^rapeut,  1860,  No.  35,  p.  305.  Hiificmaim:  Cbem. 
Centralbliitt.  1875,  822.  Peschechonow :  Pharra.  Zeitachrift  fUr  Kusslaud,  XII.,  609, 
Lewin:  Med.  Centr'blatt.  1875.  p.  324. 

=•  Runge:  Fogg.  Anal.,  XXXI..  p.  70,  1834. 

'  Duinfect&nto,  p.  (12. 

*  Allg'eraeia  Zeicun^.  Feb.,  1866. 
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their  influence  ceases  as  soon  as  they  are  removed — in  other  wonJs,  that 
they  do  not  induce  a  permanent  change  in  the  putrefiable  material,  but 
simply  suspend  the  action  of  the  processes  of  putrefaction  so  lon^  as  they 
are  present.  From  this  it  would  be  inferred  that  their  use  is  chiefly  as 
antiseptics,  and  not  as  disinfectants;  and  this  is  the  light  in  which  they 
are  now  regarded  by  many.'  One  per  cent,  or  more  of  the  coal-tar  acids 
is  necessary  to  arrest  putrefaction,  or  render  inert  the  vinis  of  infection,' 
while  far  smaller  proportions  suffice  to  exert  an  antiseptic  action.  These 
acids  absorb  to  some  extent  the  sulphuretted  hydrogen  and  ammonia 
from  putrid  fermentation,  but  scarcely  to  a  sufficient  extent  to  merit  the 
name  of  deodorizers,  unless  we  should  consider  as  deodorizers  those  com- 
pounds which  overpower,  by  their  own  peculiar  odor,  the  disagreeable 
smells  we  may  encounter.  One  method  of  using  the  pure  acid  as  a 
deodorant  consists  in  mixing  it  with  an  equal  weitrht  of  camphor.  The 
two  unite  to  form  a  liquid  compound,  the  nature  of  which  has  not  yet 
been  investigated,  and  by  this  means  the  odor  of  the  carbolic  acid  is  much 
modified.'  The  mixture  has  been  proposed  for  internal  use  in  cases  of 
enteric  fever  and  similar  diseases. 

Carbolic  acid  is  best  used  in  solution  in  water,  in  the  proportion  of 
one  part  in  one  hundred,  or  one  part  in  forty  for  washing  places  and  arti- 
cles which  may  contain  the  virus  of  infection  or  contagion.  It  (s  also 
used  very  efficiently  in  conjunction  with  salts  of  iron  or  zinc,  or  with 
sulphite  of  soda,  as  well  as  mixed  with  substances  in  powder,  such  as 
slaked  lime,  etc. 

The  pure  acid  dissolves  in  water  with  tolerable  facility' on  briskly  agitat- 
ing the  mixture  for  a  short  time.  If  the. crude  acid  is  used^  about  twice 
as  much  should  be  taken,  and  the  agitation  with  water  must  be  more  pro- 
longed and  vigorous  to  insure  solution.  Some  oil  always  remains  undis* 
solved  from  the  crude  acid,  which,  unless  well  agitated,  may  hold  some 
carbolic  acid. 

If  we  wish  to  employ  a  mixture  of  the  acid  with  iron  salts,  about  four 
pounds  of  protosulphate  of  iron  (ferrous  sulphate),  or  about  three  pints  of 
wliat  is  known  as  "strong  solution  of  perchloride  of  iron,"  should  l>e  dis- 
solved in  a  gallon  of  water,  and  the  equivalent  of  from  two  to  three  ounces 
of  pure  carbolic  acid  should  be  well  mixed  with  it.'  A  solution  of  zinc 
chloride  (Uurnett^s  fluid)  *  may  be  used  in  the  same  pro])ortion  as  the  per- 
chloride of  iron.  This  gives,  it  is  true,  strong  solutions;  but,  as  they  aregt?n- 
erally  used  on  liquid  matter,  such  as  the  contents  of  cesspools,  drains,  etc., 
they  become  suflSciently  diluted  when  thus  employed.    If  used  on  solid  sub- 


'  Notice  lor  le  uuttoiomeat  de  la  Toie  pabliqne.  Paris.  Prvfet  de  U  Seine.  1876. 

*  Plugge :  Piluger'8  Archiv  f.  Phys.,  V..  .*EJ8,  DougaJl :  GlaMgow  Med.  Jour.,  Not., 
1872.  Baxter :  Loc.  oit.  Boscnbocb ;  TJnteranchungen  Uber  den  Einfliuts  der  CarboUaare 
g-egen  daa  ZustandekommeD  der  P^riiuiiBobea  luu)  putrideu  Infektion  bei  Thieren, 
OottiDgen.  1872.     Davaine :  Comptes  KmdaB,  Oct   13.  1873. 

»  Report  of  New  York  Health  Uep't.  ISCl).  p.  .-mO. 

*  Metropolitan  Disinfectant.     Keport  of  N    Y,  Bo^ii-d  of  Health,  1870,  p.  77. 

*  U.  S.  Diapuwotorjr,  1 3th  Ed.,  p.  1375. 
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stances,  the  solutions  mentioned  may  be  diluted  with  five  or  six  times  their 
bulk  of  water. 

Carbolic  acid  powders  have  been  largely  manufactured  and  sold  as  dis- 
infectants, but  faith  in  their  efficacy  is  not  bo  great  now  as  formerly. 
Nevertheless,  they  have  some  value  for  mild  disinfecting  purposes,  though 
it  is  better  for  one  to  make  them  for  himself  rather  than  trust  to  what 
he  may  obtain  under  that  name  in  the  market,  since  their  quality  is  very 
umiertain,  and  many  contain  scarcely  more  carbolic  acid  than  suffices  to 
give  them  its  distinctive  odor.'  In  making  them  we  may  use  any  absorbent 
material,  such  as  sawdust,  clay,  quick-limCj  etc.  The  latter  is  in  many  cases 
advantageous.  About  5  parts  of  thi?  pure  acid,  or  10  parts  of  the  crude, 
should  be  thoroughly  mixed  with  100  parts  of  the  dry  powder.'  M'hen 
sprinkled  about,  the  effect  of  the  puwder,  as  explained  under  "  Ojcyyetiy^ 
aids  the  action  of  the  carbolic  acid.  It  may  pruduce  good  effects  when 
freely  applied  on  floors  and  such  surfaces  as  are  more  or  less  moist  with 
liquids  that  may  be  suspected  of  containing  infection. 

Carbolic  acid  in  concentrated  fonn,  when  in  contact  with  the  skin, 
destroys  the  external  coats,  leaving  a  white  spot  where  it  has  touched  it. 
Taken  internally,  unless  much  diluted,  it  is  very  poisonous.  The  antidote 
generally  used  is  olive  oil. 

Acids, 

Semoic^  picric,  acetic  acids  are  the  principal  organic  acids  which  are 
of  use  in  disinfection.  They  are  better,  liowever,  as  antiseptics  than  as 
disinfectants.  Acetic  acid  is  the  only  one  which  can  be  used  for  aerial 
disinfection,  a  use  to  wiiich  it  was  frequently  put  in  the  Middle  Ages.  It 
cannot  bo  relied  upon  in  serious  cases,  and  at  present  is  scarcely  used. 

The  mineral  acids,  /ii/drochloric  (muriatic),  nitric,  and  stdphuric^  have 
strong  disinfecting  powers.  Hydrochloric  acid  is  the  only  on**  which  has 
l>een  used  as  an  aerial  disinfectant.  The  destructive  iulluence  which  it 
exerts  upon  substances  of  whatever  kind,  and  its  irritating  properties,  luive 
prevented  it  from  being  used  very  extensively.  The  Bame  destructive  in- 
fluences characterize  the  other  acids  and  are  strong  objections  to  their  use, 
since,  even  if  the  ]ilace  to  be  disinfected  is  only  a  cessj)ool,  the  acids,  if 
added  in  sufficient  proportion  to  disinfect,  will  produce  an  injurious  effect 
on  the  cement  of  the  masonry.  They  will  also  set  free  sulphuretted  hy- 
drogen from  its  conibinationa,  andat  first  increase  the  bad  odor.  The  acids 
act  by  coagulating  albumen  and  by  ncutrali^^iug  aujuiouia  ujid  other  com- 
pounds of  that  type  which  may  be  dangerous. 

Metallic  ^Salts. 

The  metailic  saUa  stand  first  as  disinfectants  for  liquids  containing  any 
matter  of  a  dangerous  character.     They  airest  putrefaction  and  destroy 


*  Waller :  Report  of  N.  T.  Health  Department,  1873,  pp.  467  et  aeq. 

'  £.  de  Haen :  Deutwhe  Industrie-Zeitang,  1874,  p.  313. 
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infectious  matter  by  coag-ulating  albuminous  principlos,  and  h\  absorbing 
tho  nitrogenous  and  sulphurouis  ooiiipouni.ls  <^f  which  ammonia  and  sul- 
phuretted hydrogen  have  been  taken  aa  types;  ihey  probably  also  exert 
8om<i  other  effects  not  always  clearly  defined.  They  are  all  more  or  le^s 
poisonous,  and  some  of  the  most  cflScient  are  too  poisonous  for  general 
use,  as  for  example  the  arsenic  and  mercury  com]>ouuds.  Since  they  are 
not  volatile  at  ordinar}''  temperatures,  thoyhave  little  or  no  value  as  aerial 
disinfectants.  The  best  disinfectants  among  them  are  the  zinc  and  iron 
«a/^v.  They  usually  are  to  be  obtained  as  sulphates  or  chlorides.  Of  these 
the  former  are  the  most  common,  while  the  latter  are  preferable,  since 
after  a  time  the  sulphur  in  the  sulphates  will  sometimes  escape  as  sulphu- 
retted hydrogen,  with  its  characteristic  unpleasant  odor.' 
Manga7tes€  and  lead  gaUti  are  also  good  as  dlalufectants. 

Iron  Salts, 

These  are  of  two  kinds,  known  usually  as  the  protosalts  and  the  per- 
salts^-or,  scientifically,  as  ferrous  and  ferric  salts  respectively.  The  best 
known  ferrous  salt  (mentioned  first  because  the  most  universally  use<i)  is 
the  ferrous  sulphate,  commercially  known  as  copperas,  green  vitriol,  or 
protoBulphate  of  iron.  For  efficiency,  combined  with  cheapness,  this 
compound  is  the  best  of  its  class.  Though  to  some  extent  poisonous, 
when  taken  into  the  stomach,  it  is  not  so  much  so  as  many  other  disin- 
fectants in  use,  and  its  peculiarly  unpleasant  taste  is  usually  sufliciont  to 
warn  one  of  tho  danger  before  enough  has  been  swallowed  to  cause  serious 
results.  The  solution  dropped  upon  cloths  or  other  absorbent  material,  if 
not  quickly  removed,  gives  thcin  the  well-known  iron-rust  stain,  and  it 
cannot  therefore  be  used  in  washing  or  disinfecting  white  goods,  if  it  is 
desirwi  to  keep  them  white.  If  strong,  the  solution  may  destroy  or 
luateiittlly  injure  tho  fibre.  On  heating  the  salt  for  some  time  with  frets 
access  of  air  (roasting),  it  is  partially  converted  into  the  persalt  (ferric 
sulphate).  The  mixture  thus  obtained  is  still  better  as  a  disinfectant.*  To 
get  a  toleraf>ly  clear  solution  of  the  salt  after  roastnig,  it  is  necessary  to 
add  about  an  ounce  of  oil  of  vitriol  to  tho  pound  of  crystals  used.  . 

The  best  known  and  most  common  persalt  of  iron  is  the  chloride 
(ferric  cJiloride)^  known  commercially  orofficinally  aB*tfj*^MicA/orjfile  orj»er- 
chloride  of  iron.  The  nitrate  and  sulphate  are  also  used  in  medicine.  For 
disinfecting  purposes  a  solution  may  be  made  by  dissolving  bits  of  iron 
(nails,  etc.)  in  muriatic  (hydrochloric)  acid,  with  tho  addition  of  about  a  fluid 
ounce  of  commercial  nitric  acid  to  each  ounce  of  iron  used.  Tho  muriatic 
acid  should  be  diluted  with  an  equal  bulk  of  water,  and  the  liquid  shouhl 
be  allowed  to  act  upon  the  iron  for  some  time,  the  metal  being  in  excess, 
in  order  to  avoid  the  presence  of  much  free  acid.  Or  a  .solution  of  iron 
nitrate  may  be  prepared  by  allowing  nifric  acid  to  take  up  all  the  iron  it 
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<  B^ohamp:    Dlagl.  Polyt  Joom.,   191,  836. 
Pflonzen,  III.,  p.  I5«. 

'  Klotxiaskjr :  Am.  Chem.,  IV.,  181. 
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will  dissolve.  (See  "  Nitrous /times.^^)  The  c;ases  arising  in  tnthcr  case  are 
to  be  avoided,  since  it  is  dangerous  to  breathe  them.  Tho  nitrate  is  the 
best  as  a  disinfectant.  The  chloride  is  kept  by  druggists  as  '*  stronj^ 
solution  of  perchloride  of  iron."' 

These  salts  of  iron  act  by  absorbing  or  destroying  sulphuretted  hydro- 
gen  and  similar  compounds,  and  by  absorbing  ammonia  and  nitrogenous 
compounds  of  that  nature.  They  also  oxidize  organic  nmteriat  with  which 
they  may  come  in  contact.  The  persalts  naturally  are  the  most  eflScient 
in  this  respect,  though  the  roasting  of  the  protosalts,  or  thoir  exposure  to 
air  even  without  roasting,  will  cause  them  to  absorb  oxygen,  wiiich  they 
again  give  up  under  the  circumstances  above  mentioned.  Like  most 
other  metallic  salts,  they  also  coagulate  albuminous  matter,  thus  depriving 
the  organisms  of  putrid  fi.Tmentation  of  the  pabulum  necessary  for  tlieir 
existence.  The  iron  sidts  arc  used  in  all  cases  where  we  have  to  deal  with 
foul  liquids,  suob  as  the  contents  of  drains,  sewers,  etc.' 


Zinc  Salts. 

Zinc  sulphate^  known  as  white  vitriol,  and  the  r/f/oriV/lc*  (Burnett's* 
solution)  are  the  compounds  usually  employed  and  most  available.  Zino 
salts  form  with  albuminous  principles  extremely  insoluble  compounds, 
niid  at  the  same  time  absorb  the  gases  from  putrefying  material.  On  this 
account  they  are  ])robahly  the  best  disinfectants  of  this  class  whioli  we  have. 
Being  colorless  they  can  l>e  used  in  many  cases — as  in  the  disinfection  uf 
bed-linen,  etc.* — where  salts  which  impart  a  color  {e.  (7.,  those  of  iron^  can- 
not be  used.  If  the  solution  be  very  strong,  there  may  be  some  danger  of 
injury  to  the  fibre  f)r  the  goo<ls;  but  with  solutions  such  as  are  usuallv 
employed,  the  effect  is  practically  inappreciable.  Both  the  sulphate  and 
chloride  are  poisonous,  the  latter  being  the  more  dangerous.  The  efTt-ct, 
however,  is  usually  so  strongly  emetic,  when  the  salt  is  swallowed,  tliut 
the  poison  is  expelird  from  the  stomach  soon,  after  swallnwing  it. 

Of  the  two  salts  mentioned  the  sulphate  is  the  chpa])er,  but  tlie 
chloride  is  rather  the  better  disinfectant.  The  solution  known  as  Bur- 
nett's should  contain  a  little  less  than  half  its  weight  of  the  chloride. 
I^rgo  amounts  of  /inr  salts  are  obtained  from  the  refuse  products  of  cer- 
tain industries,  from  treating  tin  scraps,  for  example,  and  from  establish- 
ments where  electric  batteries  are  used.  Such  solutions  naturally  contain 
salts  of  other  metals,  which,  though  objectionable  for  many  purposes  to 
which  the  solutions  might  be  a]>p1ied,  are  not  objectionable,  and  may  in- 
deed be  of  advantage,  whi-n  uscil  far  disinft'ction.  One  point  hIkuiM  be  men- 
tioned in  this  cunnection,  viz.,  that  these  solutions  often  contain  free  acids, 
which  should  be  neutralized  by  allowing  them  to  stand  for  some  time  over 
bits  of  zinc.     Zinc  chloride,  containing  more  or  less  free  acid,  has  been 

>  U.  S.  Dispensatory,  t3th  Ed.,  p.  1251.  * 

'  Hofmann  and  Frankland  :  Coflmoe,  XV..  38:*;  Polyt.  Centr'bUtt,  1860.  p.  64. 
'  London  Med.  Times  and  Gbi.,  Oct,  1S53,  p.  341. 
«Ain.  Chem.,lV.,  66. 
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proposed  for  use  in  conjunction  with  cliloride  of  lime  in  disinfeotion. 
The  chlorine  is  thus  set  free  to  purify  the  atinouphero,  while  the  zinc 
remains  in  the  soiutiuu  to  render  inert  the  organisms  which  geuerated  the 
noxious  gases. 

Manganese  SatU. 

The  protosalts  of  manganese  are  not  so  much  used  in  the  United 
States  as  in  Europe,  since  they  are  not  so  plentiful  or  cheap  here.  The 
sulphate  is  the  most  common  form,  and  the  one  from  which  almost  all  of 
the  officinal  preparations  of  manganese  are  made.  The  so-called  mangu- 
nese  lye,'  a  by-product  from  the  manufacture  of  chlorine  by  the  action  of 
muriatic  acid  upon  black  oxide  of  manganese  (see  **  Chlorine")^  contains 
the  elements  of  an  excellent  disinfectant,  but  at  the  same  lime  often  con- 
tains too  much  free  acid  to  admit  of  its  being  used  except  where  the  free 
acid  will  not  produce  undesirable  effects—*,  g.,  injury  to  the  cement  of 
vaults,  etc. 

Manganese  protosalts  are,  to  a  very  slight  extent,  poisonous;  the 
effects  are  usually  purgative. 

Their  action  as  disinfectants  is  very  similar  to  that  of  zinc,  to  which 
they  are  somewhat  inferior.  They  may  be  used  for  the  same  purposes, 
and  in  the  same  way,  though  for  clothing,  etc.,  the  zinc  is  much  to  bo  pre- 
ferred, since  the  manganese  compound,  especially  after  contact  with 
alkalies,  soap,  etc.,  will  cause  discoloration. 

Pittasshini  permanganate  has  been  much  used  in  disinfection  for  oxi- 
dizing purposes.  The  solution,  known  as  Condy's  fluid,'  has  a  strong 
purplish  color,  which,  in  the  presence  of  organic  matter  and  acid,  dis- 
appears entirely.  If,  liowever,  no  acid  is  present,  brown  flocks  sepa- 
rate. The  solution  is  odorless,  and  has  a  sweetish  taste.  It  is  much  used 
for  cleansing  vessels  that  are  employed  about  a  sick-room,  or  wherever 
there  18  any  danger  of  infection.  It  is  also  used  to  purify  water  for 
drird^rng  purposes.  An  amount  sufficient  to  color  the  water  of  a  pinkish 
tinge  is  added,  and  the  water  is  allowed  to  stand  for  a  couple  of  hours. 
If  the  water  loses  the  pinkish  color,  more  must  be  added  until  the  color 
■will  stand  for  about  two  hours.  Some  authorities  claim  that  this  is  itisufli- 
cient  to  purify  the  water,  and  in  some  cases  it  may  be  preferable  to  make 
sure  by  boiling  the  water  after  this  treatment.  In  small  amounts  it  is  not 
dangerous  to  take  into  the  stomach,  though  large  quantities  of  this  salt 
are  apt  to  produce  bad  effects.  In  contact  with  fibres,  etc.,  it  imparts  a 
brown  stain,  very  difficult  to  remove,  and  hence  cannot  be  used  in  wash- 
ing clothing,  etc.,  the  color  of  which  it  is  desirable  to  preserve,  A  solu- 
tion of  one  part  of  the  salt  in  about  ten  of  water,  mixed  with  an  equal 
bulk  of  oil  of  vitriol  (sulphuric  acid),  affords  ozone.  The  strong  color 
imparted  by  this  salt  to  water,  when  dissolved  in  it,  is  so  great  that  one 


■  Jun^bauBr  DingL  Polyt.  Jour.  CXCIX..  I..  Am.  Cfaem.,  IL,  93. 
'  Condf :   Propri6t<i«  d^iinfectoates  den  permangauates  alcalins,  Pazia,  184(7.  Cf. 
Monit  acioDtiflque,  1&C5,  ISo. 
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may  readily  be  deceived  as  to  its  strength;  and  solutions  containing  a 
very  small  amount — too  small  to  be  of  any  service,  but  vet  sufficient  to 
jfive  a  strong  color  to  the  fluid — have  been  sold  by  druggists  for  disinfect- 
ing purposes.  It  is  always  better  to  purchase  the  salt  iii  crystals,  and  dis 
solve  it  for  use  when  wanted.'  From  one  to  one  and  a  half  ounces  of  the 
salt  in  a  gallou  of  water  is  a  suitable  strength  for  most  purposes.^ 

Alumina  tSalUt. 

Common  potash  aium,  which  is  a  double  sulphate  of  alumina  and 
potassium,  is  the  bcst-known  form  of  soluble  alumina  salt.  Within  a  few 
years  a  chloride  of  aluminum,  under  the  name  of  "chloralum/*  ha.s  been 
offered  in  the  market  as  a  disinfectant.'  The  absence  of  poisonous  proper- 
ties in  alumina  salts,  as  compared  with  most  other  disinfectants,  lias  been 
urged  as  a  desirable  quality  in  these  preparations.  Their  disinfecting 
powers  are,  however,  not  suflScient  to  make  them  the  valuable  disinfectants 
they  are  asserted  to  be.*  They  render  efficient  servici?  as  antiseptics. 
Their  actioti  is  similar  to,  though  much  weaker  than,  thiU  of  the  zinc  or 
irou  compounds.  A  mixture  of  one  pound  of  powdered  alum  with  one 
pound  and  a  half  of  chloride  of  lime  affords  a  good  means  of  slowly  set- 
ting free  the  chlorine  from  tho  chloride  of  lime^  in  cases  where  the  rapid 
liberation  of  the  chlorine  is  not  desirable. 

Alumina  salts  may  be  used  cither  (or  purifying  drinking-water  or  for 
disinfecting  sewage.*  For  purifying  drinking-water,  about  ten  grains  of 
alum  should  be  added  to  the  gallon,  and,  after  being  welt  mixed  in,  the 
addition  of  about  half  as  much  of  carbonate  of  soda  will  precipitate  the 
alumina,  which  then  carries  the  impurities  down  with  it.  In  the  case  of 
sewage,  a  larger  proportion  of  the  alum  must  bo  used,  and  milk  of  lime 
may  be  substituted  for  the  carbonate  of  soda. 

Copper  sails  are  excellent  as  disinfectants.  They  have,  however,  been 
but  little  used  on  account  of  their  expense.  The  sulphate  (blue  vitriol)  is 
the  best-known  form.  The  waste  liquors  from  telegraphic  batteries 
usually  contain  small  amounts  uf  coppfir  compounds  which  aid  tlieir 
action. 

Lead  8€Uts  have  been  used  to  a  certain  extent/  although  their  value  is 


'  The  writer  once  had  ocoanion  to  ex.imine  a  nolation  of  thin  aalt,  which  contained 
it  in  the  proportion  of  leas  than  one-tcutb  of  an  ounce  in  the  gaUon.  The  eolation  had 
a  strong  color,  and  waa  sold  for  fifty  cents  the  half-pint.  Half  a  dollar  ia  a  high  price 
for  an  mtncf.  of  permanganate  of  potanh. 

*  Demarquay  :   C'omptes  rendu8,  LVl.,  853. 

*  Fleck:  InduRtrie-BIattcr.  IX.,  Z.") ;   Deutsche  Industrie- Zoitnng,  1871.  p.  470. 

^  Endemann  :  Ileport  N.  Y.  Health  I>t*pt;  ,  tft7t,  p.  117.  Lethebj:  Am.  Cbem.. 
rV.,  381.     Fischer:  Dingl.  Polyt  Jour.,  CCX  .  i:t'*. 

'  Polyt.  Centralblatt,  1869.  410;  Chemical  News.  XXXtV.,  107.  Durand  Claye : 
DentHchc  Ind.-Zcitung,  1806.  4S0. 

*  Qoolden :  Lancet,  Deo.  11.  1875. 
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Their  cost  and  their  poisonous 


not  so  great  as  that  of  the  zinc  Baits. 
(jualitiee  are  much  against  them. 

Mercury   and  nrscnic   compounds   have   already  been  mentioned 
jMDwerfuI  liisinfeciantB,  but  ihuy  are  too  poisonous  for  j^c'iierul  use. 

As  a  general  ruJe,  it  is  better  to  purchase  of  reputable  druj^isla  the 
crystallized  salts  desired  for  disinfecting  purposes.  It  is  then  easy  to 
make  solutions  of  the  strength  desired,  and  it  usually  is  much  cheaper, 
since  most  of  the  preparatioeis  put  up  and  sDld  under  various  high-sounding 
names  as  disinfectants,  while  they  contain  compounds  of  value  in  diaia- 
fcotion,  contain  really  far  less  of  those  compounds  than  could  be  pur- 
chased, ill  the  solid  fonn,  for  the  same  money. 


Zifn€  and.  Alkalies,  and  their  Compounds. 

Cmistie.  lime  ((|uick-lime  or  slaked),  poUish^  and  soda  have  but  smal 
disinfecting  powers  unless  used  in  concentrated  fnnns  and  in  considenible 
quantities.  On  account  of  their  solvent  and  cleansing  action,  however, 
they  are  advantageously  applied  as  detergents.  Rooms,  outhouses,  etc., 
after  being  disinfected  with  sulphurous  acid  or  chlorine  gas,  shotdd  be 
freshly  whitewashed  with  lime,  and  the  floors  should  then  be  scrubbed 
with  a  hot  solution  of  soda  or  potash.  Quick-lime  freshly  broken  may 
be  sprinkled  about  when  it  is  desirable  to  absorb  moisture  or  t^rbouic 
acid  gas,  while  soda  or  potash  may  be  used  in  sulutious  in  which  infecte<l 
clothing  is  to  be  cleansed.  If  used  in  too  great  strength,  they  will  dis- 
solve and  disintegrate  woollen  goods.  Cottons  are  much  less  affected. 
A  solution  in  the  proportion  of  half  an  ounce  of  the  solid  potash  or  soda 
to  the  gallon  of  water  is  sufficiently  strong.'  Lime  carbonate  Is  practically 
of  no  use;  hence  the  recommendation  to  use  frtm/Ut/  broken  quick-lime. 
The  carbonates  of  potash  and  soda  are  much  less  efficient  than  the  caustic 
alkalies,  but  may  be  substituted  for  them  in  default  of  the  caustic  iorin. 
In  using  these  alkalies  on  clothing,  care  should  be  taken  that  zinc  salts  he 
not  employed  at  the  same  time.  If,  however,  it  be  thought  desirable  to 
use  the  latter,  a  thorough  rinsing  should  intervene,  since  these  alkalies 
precipitate  the  zinc  from  its  combinations. 

The  chlorides  of  these  bases,  especially  of  calcium*  and  sodium,  have  been 


*  Watt's  Dictionary  of  Chemistry,  V..  p.  1047. 

'  The  distinctaoD  between  the  caloinm  and  sodium  chlorideii  and  the  ro  called 
chlorides  of  lime  and  iwda,  is  an  important  one,  which  nhouid  not  bo  duireg:anied. 
The  caldum  and  Hodium  chlorides  contain  chlorine,  it  is  true,  but  not  in  8uch  a 
Ntate  that  it  can  be  readily  set  free  in  the  form  of  gas  to  exert  its  powen.  Tboae 
names  are  the  troe  techuical  naioM  for  those  compounds  The  chlorides  of  Hme  and 
soda  are,  on  the  other  hand,  commeroial  names  for  compoondft  Icnovra  technically  as 
caloiam  and  widiura  hypochlorites  reapectively,  and  from  these  chlorine  is  readily  freed 
by  the  addition  of  an  acid  or  acid  salt.  Bat,  aeide  from  any  addition,  the  properties 
of  the  two  clamea  with  respect  to  their  diainfectiug  action,  and  indeed  in  other  re- 
spects, are  very  different,  and  care  should  be  takfin  that  the  nmilarity  of  names  do 
not  lead  to  confnBion  of  two  very  different  clameti  of  mibstiincc'S. 
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recommended  for  disinfecting  purposes,'  but  their  powers  in  this  respect 
are  not  very  g^reat.  Their  ciieapnesh,  however,  especially  in  the  neigh- 
l»orhood  of  alkali  works  nmy  sometimes  render  them  the  best  available 
disinfectants. 

Sulphate  (tflitue  (calcium  sulphate],  on  account  o£  its  power  of  absorb- 
ings ammonia,  is  of  some  value  for  disinfecting  excreta  or  other  substances, 
which  possibly  may  prove  dangerous  on  account  of  the  nitrogenous  organic 
matter  which  they  may  contniii.  lieing  only  slightly  soluble  in  water,  and 
not  having  the  power  of  fixing  large  quantities  of  ammonia,  it  is  used 
almost  eaelusively  for  admixture  with  manure  or  other  fertilizing  matters' 
— a  purpose  which  is  usually  defeated  when  the  stronger  disinfectants  are 
used.  Magnesium  compounds,  the  capacity  of  which  for  absorbing  ammo- 
nia 18  much  greater,  have  been  used  in  a  similar  way.* 


The  Different  DiMnfectnnts^  the  Conditioyis  under  irhieh  each  may  ad- 
vantaf/tfutnii/  be  empht/cd^  and  (he  litM  Methodjt  oj'  iminy  them. — A 
Brief  Recapitulation  for  Ready  Reference, 

The  following  sa^Gstiozui  may  be  useful  for  those  chai^^  with  the  duty  of  dirin* 
fection: — Ft/r  HrerU  and  public  pUtefA. — All  material  liable  Ut  decompose  sb  on  Id  be  re- 
moved, and  if  do  other  dlBpOflition  can  be  made  of  tbem,  tbey  aboald  be  fpriukleil  with 
time  and  buried.  Spriokle  chloride  of  lime  about  and  throw  rnaated  iron  Bulptmte  iii 
the  gutters,  wbere  i&  will  Klowly  dissolve  In  damp  and  illy  ventilated  places  frenhly 
broken  Htonc-lime  or  calx  powder — a  mixture  of  quick-Uroe  and  charcoal  * — may  be 
spread,  about. 

For  ctixpoola  and  rai/ft*.  —About  a  pint  of  the  solution  of  carbolic  add  and  iron  or 
sino  salts,  made  an  described  under  "  CarhoUc  Arui,''  may  be  added  to  each  cubic  foot 
of  coutentfl.  Another  method  which  will  he  found  efficaciouA  consists  in  onspending  a 
bag  containing  roasted  iron  Rulphute  iu  the  upper  portion  of  tbe  liquid,  and  allowing 
solution  to  take  place  alowly.  This  method  requires  that  about  six  ouncea  of  the  iron 
nalt  should  be  allowed  for  every  cubic  foot  of  contents  of  the  vault 

Tbe  air  arising  from  cerapools,  drains,  sewers,  etc.,  may  be  disinfected  by  tbe  use 
of  charcoal  filters,  wherever  access  to  the  external  air  is  permitted.  The  simplest 
form  of  such  filter  would  conaiat  of  a  double-wire  gauze,  the  two  eheeta  of  which  aro 
separated  by  a  apace  filled  with  powdered  charcoal.  This  principle  has  been  for  some 
time  successfully  used  in  some  part«  of  London.  Stagnant  pooU,  if  they  cannot  be 
immediately  drained,  may  be  treated,  first,  with  a  cold  saturated  solution  of  alnra. 
and  then  with  milk  of  lime.  Sink$  and  vfattr'CfvKts. — Kitchen  sinks  may  often  be 
clogged^  partially  by  the  hardening  of  grease  in  the  waBte-pipcs.  In  auch  cases  pour 
down  a  boiling-hot  aud  strong  lye  of  potash  or  soda,  and  rinse  with  water  before  pour- 


152. 
Comptes  rendofif 


•  G.  C.  Stanford :  Arohiv  der  Pharraacie,  CCIII,,  24. 

*  Vohl:  Dingl.  Polyt.  Joum.,  CXIV.,  65.     Jlicquot :  Ibid.,  CIII 
"Dingl.  Polyt.  Joum..  COXIX.,  182.     Blanchnrd  and  Chateau 

LXII.,  440.     Suvem:  Industrie- Blatter.  !8«H,  p.  62. 

'  Applied  on  a  large  scale  by  Miiller  and  Schiir  (Din^.  Polyt  Jonm.,  CLXXVin., 
78).  The  proportions  used  were  from  twenty  to  twenty-five  parts  of  quick-lime  to 
two  parts  of  dry  charcoal  powder.  A  larger  proportion  of  charcoal  might  be  advan- 
tageously employed  io  some  caees. 
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tag  in  the  disinfectant.     Pour  down  two  or  three  times  *  day  a  pint  of  one  of  the  fol- 
lowing Holutions : 

Fuur  pounds  of  iron  sulphate  in  one  gallon  of  water.      If  the  iron  salt  haa 
roasted,  odd  about  one  ounce  of  oil  of  vitriol  (flulphutio  acid)  to  the  gallon. 

Two  pounds  of  eUic  sulphate  In  one  gallon  of  water. 

One  pint  of  zinc  chloride  aolutiou  (Burnett's  solution)  in  the  gallon. 

One  pint  of  '  *  strong  solution  of  perchlonde  of  iron  "  in  the  gallon. 

About  two  lluid  ounces  of  carbuliu  acid  iiiu^-  bo  udded  with  advantage  to  each  gal- 
lon of  cither  of  the  above  solutions.  MuDgoaese  sulphate  may  be  used  in  plaoe  of 
the  zinc  sulphate. 

Out!towtr»,  cd'ara,  stable*^  e/c— FrealUy  broken  quiok-Ume  sprinkled  about  will 
absorb  moisturo  if  these  places  are  damp,  and  on  that  oooount  liable  to  generate  or 
retain  infcctiotM  germs. 

Cleanse  with  water  containiog  carbolic  acid  in  the  pro)>ortion  of  2  or  2}  ounoea  in 
8  gallons.  Whitewashing  with  about  the  aame  proportion  of  carbolic  acid  in  the  gal- 
lon of  whitewash,  and  sprinkling  chloride  of  lime  about,  will  be  found  advantageoaa. 

Apartments, — Saucers  containing  calx  powder,  or  chloride  of  lime,  may  bo  set 
about  in  dlffertmt  pacts  of  a  room  to  produce  a  mild  disiofticting  or  deodoriziog action. 
The  material  should  be  renewed  every  two  or  three  hours.  If  the  room  is  oocopied. 
aoid  cannot  woU  be  added  to  the  chloride  of  lime,  or  the  air  would  soon  be  rendered 
unendurable  by  rea«on  of  the  chlorine  discngog-ed. 

A  tiortain  amount  of  disinfection  may  be  effected  by  suspending  in  the  room  oloths 
saturated  with  a  mixture  of  carbolic  acid  and  camphor.  Or  cloths  dipped  in  solatioiM 
of  £inc  salts  or  uf  perchloride  of  iron  may  be  huug  around  in  the  same  manner 

Uoistenttd  heads  of  matches,  or  a  mixture  of  sulphuric  acid  with  potassium  per- 
manganate, may  be  naod  to  develop  oasone,  and  thereby  improve  the  air  uf  the  room. 

A  bod  odor  may  often  be  removed  by  burning  a  little  sugar  or  ground  coffee 
wrapped  in  paper.  The  effects  of  such  deodorants  last  but  a  short  time,  and  unless 
the  aouroe  of  the  bad  odor  is  removed,  they  are  of  but  little  value 

If  the  room  can  be  vacated  tor  several  hours,  it  should  be  thoroughly  fumigated 
with  chlorine  or  sulphurous  acid  gas,  the  latter  being  preferable.  Before  fumigating 
by  means  of  these  agenta,  if  the  walls  are  papered,  the  paper  should  first  be  scraped 
off  and  burned,  and  the  hangings,  carpets,  etc,  shosld  bo  spread  out,  in  order  to  ez- 
poM  them  as  much  as  possible  to  the  disinfecting  action  of  the  gas.  The  proportioos 
and  mode  of  generating  these  gases  for  such  a  purpose  have  already  been  given. 

Vtetntifa* — Bowls,  spitioons,  and  similar  vessels,  especially  if  used  io  a  aick-rooro. 
shonld  be  rinsed  with  a  solution  of  potassium  permanganate,  or  with  one  of  chloride 
of  lime  (2  ok.  in  the  gallon).  Chamber-pots  may  be  disinfected  by  rinsing  them  with  a 
little  strong  muriatic  (hydrochloric)  acid.  The  addition  of  potassium  permanganate  or 
chlorate  to  the  acid  will  cause  an  evolation  of  chlorine,  which  may  sometimes  be 
necessary  both  for  deodorizing  and  for  disinfecting  purpoeee.  Vessels  containing  tbe 
dieohacges  of  patients  should  reooive  the  addition  uf  zinc  chloride  or  perchloride  of 
iron,  with  or  without  carbolio  acid.  About  half  a  thiid  ounce  of  the  disinfectant  per 
pint  of  the  discharge  will  be  sufficient.  Uinsing  with  potassium  permanganate  solu- 
tion after  washing  is  desirable. ' 

Bedding. —yiiktirettaoa  cannot  usually  bo  thoroughly  diainfeoted.  The  ticking  may 
be  rendered  safe  by  boiling  in  some  solution  of  zinc.  etc..  or  by  fumigation  and  dry 
heat ;  but  the  straw,  hair,  etc.,  with  which  they  mar  be  stuffed,  can  only  b«  disin- 
fected with  considerable  difficulty.  Heating  is  the  best  method,  but  the  beat  petM- 
traies  very  slowly,  and  often  imperfectly.  The  best  mode  of  removing  tbe  danger  of 
infection  is  to  destroy  the  stuffing,  preferably  by  burniug.  Strong  nftric  acid,  if 
poured  over  suoh  material,  atdn  in  ita  de.<itruotion.  Saturation  with  solution  of  ohlo- 
ride  of  lime,  or  of  metallic  compounds,  may  be  used  to  disinfect  them  tomporarily, 
but  renders  them  less  intlatnmable. 

litd-linen,  ctoUu,  to»rU^  etc.,  may  be  disinfected  by  first  boiling  them  ia  a  aolutioa 
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of  sodiam  carbonate,  or  oaiufcic  soda  or  potash  (between  one  and  two  onnoei  in  every 
two  gallona  of  water),  for  an  boar  and  a  half  or  longer,  and  then,  after  rinsing  them 
in  dean  water,  treatijog  them  in  one  of  the  following  ways : 

1.  Expose  to  a  temperature  of  about  250^'  F.  for  from  three  to  six  hours.  Diy  or 
moist  heat  mby  be  used.  The  Utter  is,  no  doubt,  the  most  effloacions,  but  is  not  so 
readily  managed.     Or, 

2.  Boil  for  an  hour  in  a  solution  oontaining  3  oz.  of  zinc  chloride  or  sulphate  in  the 
gallon.  A  smaller  quantity  of  the  zinc  salts  may  be  used,  and  about  an  ounce  of  car- 
bolic add  may  be  added  to  the  gallon  of  water. 

If  the  doths,  etc.,  cannot  be  at  once  treated,  they  should  be  thrown  into  a  solution 
oontaining  2  oz.  zinc  salte  per  gallon.    Binse  in  dear  water  before  boiling  with  soda. 

Potasrium  permanganate,  as  already  remarked,  spoils  the  oolor  of  goods  boiled  in 
itw  If  it  is  used,  it  should  be  in  the  proportion  of  one  ounce  of  crystals  per  gallon  of 
water. 

Cknyaes. — Wrap  in  a  doth  saturated  in  a  solution  oontaining  to  the  gallon : 

One  ounce  of  carbolic  add, 

Or,  two  fluid  ounces  of  zinc  chloride  solution  (Burnett's  solution). 

Or,  two  ounces  of  sine  sulphate. 

If  the  carbolic  acid  is  used,  sawdust  saturated  with  carbolic  add  may  be  placed 
under  the  body,  especially  about  the  hips. 

If  either  of  the  zinc  compounds  is  used,  dry  chloride  of  lime  may  be  applied  in 
the  same  manner  as  the  sawdust. 
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Preventive  medicine,  as  it  has  been  called,  is  one  of  those  things 
that  are  theoretically  approved  and  too  often  practically  neglected.  No 
one  doubts  its  importance.  To  prevent  disease,  and  limit  the  deaths  to 
those  caused  by  accident,  physical  violence,  or  poisons,  and  the  gradual 
and  painless  extinction  of  the  bodily  functions  which  comes  with  old  age 
— what  can  be  more  desirable  or  more  worthy  of  untiring  and  ener- 
getic effort  ?  But  men  are  so  accustomed  to  look  upon  disease  as  an 
unavoidable  evil,  that  the  idea  of  preventing  it  by  any  action  of  their 
own  seems  to  have  never  distinctly  occurred  to  them  until  within  com- 
paratively modern  time^.  As  attacks  of  disease,  and  especially  of  epi- 
demic disease,  were  in  early  times  attributed  to  the  judgment  of  the 
gods,  all  efforts  toward  prevention  were  directed  toward  the  propitiation 
of  whatever  deities  men  believed  in,  or  supposed  they  ought  to  believe 
in.  The  pestilence  among  the  Greeks  in  Homer  is  caused  by  the  shafts 
of  an  angry  Apollo,  and  the  choicest  booty  of  their  king  is  given  up  to 
appease  his  wrath.  Cultivated  and  in  other  respects  intelligent  people 
are  even  now  not  ashamed  to  carry  horse-chestnuts  in  their  pockets  to 
keep  away  rheumatism,  or  nail  a  horseshoe  on  the  door-post  to  protect 
them  from  witches. 

A  great  step  in  advance  of  this  childlike  position  was  made  when 
inoculation  was  introduced  to  modify  the  severity  of  small-pox.  This  dis- 
ease, which  had  been  one  of  the  plagues  of  the  earth,  was  thus  partly 
stripped  of  its  terrors,  and  the  final  blow  was  delivered  by  Jenner,  in  his 
discovery  of  the  prophylactic  power  of  vaccination.  By  this  simple,  pain- 
less, harmless  procedure,  the  nations  of  tlie  civilixed  world  are  so  far  pro- 
tected against  what  was  once  one  of  the  most  frequent  and  fatal  of  epi- 
demics, that  the  knowledge  of  the  presence  of  the  disease  in  any  town  or 
village  is  now  received  by  the  inhabitants  with  comparative  equanimity. 

The  great  success  obtained  with  reference  to  this  disease,  amounting 
to  a  complete  mastery  of  it,  led  to  the  hope  that  other  diseases  might  be 
controlled  in  a  similar  manner.     This  hope  has  proved  futile^  but  it  has 
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given  rise  to  a  new  branch  of  science,  having  for  its  objects  the  investiga- 
tion of  the  laws  under  which  diseases  have  their  origin  and  are  diiTused^ 
and  the  determination  of  methods  by  which  they  may  be  prevented  or 
limited. 

It  is  somewhat  remarkable  that  the  general  public  is  so  alow  to  appre- 
ciate the  importance  of  sanitary  science.  To  be  sure,  the  mass  of  people 
are  always  conservative,  and  either  pull  upon  the  skirts  of  the  reformer 
and  hinder  in  every  way  his  free  action,  or,  if  permeated  by  a  truth  that 
has  the  least  touch  of  the  emotional  in  it,  rush  in  a  body  so  wildly  in  the 
new  path,  that  disappointed  expectations  produce  a  recoil.  This  is  what 
history  teaches  us  to  expect,  and  yet  it  seems  as  if  nothing  needed  less  of 
demonstration  at  the  present  time  to  show  its  utility,  than  vaccination. 
But  what  do  we  see  ? 

Anti-vaccination  societies,  diatribes  against  Jenrler  and  the  medioaJ 
profession  from  platform  and  pulpit,  letters  from  distinguished  states- 
men, expressing  doubt  of  its  efficacy;  and  all  because,  through  igno- 
rance or  carelessness,  a  few  persons  have  been  infected  with  other  dis- 
eases by  the  operation  of  vaccination,  or  a  few  scrofulous  and  puny 
infants  have  suffered  more  than  is  usual  from  the  constitutional  disturb- 
ance attending  maturation. 

If  this  is  so  with  respect  to  a  matter  of  such  evident  utility  as  vaccina- 
tion, it  cannot  be  expected  that  general  credit  will  yet  be  given  to  the 
results  obtained  in  the  case  of  other  diseases.  It  is  believed  by  sanitarians 
that  thd  zymotic  diseases  are  altogether  preventable,  and  also  that  varia- 
tions in  the  prevalence  of  those  diseases,  before  and  after  certain  sanitary 
improvements  have  been  introduced,  show  that  we  already  possess  suffi- 
cient knowledge  to  control  their  diffusion  to  some  extent,  and  even  to 
prevent  in  some  cases  their  dovelopment.  And  yet,  as  such  diseases 
naturally  vary  in  frequency  and  in  severity  from  time  to  time,  without 
any  clearly  appreciable  reason,  and  where  no  special  precautions  have 
been  taken  against  them,  it  becomes  a  matter  of  some  difliculty  to  demon- 
strate to  sceptical  persons  that  sanitary  improvements  have  any  effect 
whatever  in  controlling  them. 

"VVe  have  one  criterion,  however,  by  which  we  can  better  judge  of  the 
effect  of  sanitary  improvements  than  by  the  prevalence  or  fatality  of  cer- 
tain diseases,  and  that  is,  the  bodily  vigor  or.tlie  feebleness  of  the  popula- 
tion. If  sanitarians  arc  correct  in  the  assumption  that  deleterious  influ- 
ences are  constantly  at  work  upon  every  human  being,  which  tend  to 
impair  his  vitality  and  induce  disease,  and  that  the  object  of  sanitary 
science  is  to  discover  what  these  deleterious  influences  are  and  put  an  end 
to  them,  then  every  such  discovery  and  every  such  application  of  preven- 
tive methods  ought  to  result  in  less  debility  and  less  disease  among  the 
people  where  such  applications  are  made;  and  their  effect,  if  any,  would 
be  exhibited  most  clearly  in  that  portion  of  the  population  which  is  most 
susceptible  to  external  influences,  and  possesses  the  least  power  of  resist- 
ance to  deleterious  ones.  This  portion  is  undoubtedly  the  infants;  and 
the  increase  or  decrease  in  Infant  mortality  is  one  of  the  best  means  we 
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have  of  estimating  tlie  saultury  conditions  under  which  any  particular 
community  livfs.  In  Now  York,  for  instance,  with  no  special  change  in 
the  character,  habits,  or  surroundings  of  the  population,  excepting  the 
alterations  of  the  drainage,  sewerage,  and  ventilation  of  dwelling-houses, 
with  enforced  cleanliness  and  ubservance  of  other  sanitary  laws,  under 
the  direction  of  the  Board  of  Health  (organized  in  186(3),  the  infant  mor- 
tality has  steadily  diminished;  and  while  the  children  who  died  under  the 
age  of  five  years  in  1867  constituted  fifty-three  per  cent,  of  the  total  mor- 
tality, the  percentage  has  steadily  decreased  year  by  year,  until,  in  1877, 
such  deaths  were  but  46.96  of  the  total — surely  a  remarkable  showing. 
Some  of  the  illustrations  given  by  English  statisticians  are  quite  as  sig- 
nificant. 

Such  results  are  at  length  beginning  to  produce  some  effect  on  the 
public  mind.  It  has  for  some  time  been  evident  to  medical  men  that, 
in  the  very  near  future,  preventive  medicine  is  destined  to  hold  a  com- 
manding place  in  the  economy  of  society.  But  the  pioneers  in  the  work 
have  had  to  struggle  under  many  discouraging  circumstances.  Only  thoir 
interest  in  the  science,  and  their  confidence  in  its  future,  have  urged  them 
on.  Now  that  public  interest  begins  to  facilitate  their  labors,  the  advancie 
of  sanitary  science  will  probably  be  ntuch  more  rapid  than  it  has  been  in 
the  past.  Not  only  are  the  workers  in  any  field  encouraged  and  aided  by 
the  mere  knowledge  that  their  labors  are  appreciated,  but  public  interest 
implies  public  support  and  the  bringing  of  the  ponderous  but  effective 
machinery  of  government  into  play,  with  its  far-reaching  agencies,  its 
exhatistless  resources,  and  its  unequal  facilities  for  the  generalization  of 
observations. 

The  future  of  sanitary  science  is  not  easy  to  predict.  With  the  grow- 
ing distrust  of  remedial  agents  in  disease,  and  of  all  intcrferonco  with 
the  natural  course  of  the  self-limited  diseases,  there  has  s]^rurig  up  the 
belief  that  they  are  all  preventable,  and  a  hope  that  they  will  all  be  pre- 
vented. It  is  not  too  much,  perhaps,  to  affirm  that  the  contagious  dis- 
eases will  some  time  be  blotted  out;  that  epidemics  of  all  kinds  will  l)c 
thoroughly  understood  and  completely  under  government  control — in  fflct» 
that  there  will  be  no  more  epidemics  excepting  on  the  confines  of  civiliza- 
tion, bounds  which  they  will  never  pass;  that  the  nature  and  causes  of 
endemic  diseases  will  be  known,  and  those  causes  either  removed  or  ren* 
dered  hanulf^ss,  so  that  endemic  disease  shall  also  become  a  thing  of  the 
past.  Besides  tliet^e  classes  of  disease,  the  investigation  of  which  is 
already  recognized  as  the  duty  of  sanitarians,  and  the  po.Ksibility  of  whose 
prevention  is  also  dimly  seen,  there  are  many  others  which  will  fvt^ntually 
be  made  much  less  common  than  they  ar^  now.  It  has  but  ri^trontly  been 
suspected  how  large  an  amount  of  disease  is  due  to  the  intemperate  u.seof 
alcohol,  and  to  the  pervasive  and  subtle  poison  of  syphilis.  Within  a 
very  few  years,  cases  that  formerly  passed  for  dropsy  or  typhoid  fever  of 
peculiar  type  have  been  demonstrated  to  be  caused  by  parasitic  animals 
introduced  with  the  food  (trichinosis).  Unripe  fruit  and  vegetables  and 
unsound  meat  are  responsible   for  much  disease  and  not  a  few  deaths. 
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The  control  of  all  these  sources  of  injury  "will  be  the  duty  of  the  baiti- 
tarmu. 

In  addition  to  thcso^  which  may  be  called  oxtonial  causes  of  disease, 
there  are  certain  habits  of  the  individual  which  tend  to  lower  his  vitality 
and  bring  on  attacks  of  disease.  These,  as  a  rule,  inu.st  be  regulatf^d  by 
himself,  and  will  be  the  last  to  feel  the  influence  of  sanitary  ideas.  But 
it  is  safe  to  assert  that  when  sanitary  administration  becomes  a  recog-nixod 
branch  of  every  government,  and  sanitary  knowledge  becomes  popidarijced 
und  a  part  of  every  common  school  education,  individuals  will  not  be  so 
careless  of  their  lives  and  health  as  they  are  at  present,  and  the  slight  self- 
denial  involved  in  the  observance  of  sanitary  laws  will  be  more  than  com- 
pensated for  by  the  increased  capacity  for  enjoyment  which  goes  with  a 
healthy  body. 

The  importance  of  sanitary  science  being  admitted,  the  question  arises 
of  the  best  method  of  advancing  its  study  and  applying  the  results  of  such 
study.  In  cities,  and  large  towns  of  more  than  100,000  inhabitants,  the 
interests  of  citizens  arc  so  diverse,  the  msss  of  material  to  be  dealt  with 
is  so  great,  and  the  individuals  composing  the  community  have  so  little 
acquaintance  with  each  other,  that  they  find  it  worth  their  while  to  cm- 
ploy  persons  at  fixed  salaries  lo  conduct  the  affairs  of  government.  In 
such  ofiiccs  there  is  generally  enough  to  do  to  occupy  the  incumbenta 
most  of  their  time  and  render  the  pursuit  of  other  occupations  impossible. 
In  such  places,  therefore,  the  sanitary  needs  are  best  looked  after  by  a 
salaried  board  of  health,  whose  members  as  a  rule  are  men  of  the  medical 
or  engineering  profession,  but  who  require  for  the  proper  performance  of 
their  duties  some  acquaintance  with  the  principles  of  chemistry  and 
physics.  These  ofilcers  should  devote  their  whole  time  to  the  work  of  the 
board,  and  sliould  feel  that  the  responsibility  for  the  health  of  the  city 
rests  upon  their  shoulders. 

In  towns  with  a  population  of  less  than  100,000,  but  greater  than 
10,000,  while  the  work  devolving  upon  such  a  board  of  health  is  less  than 
in  the  large  cities,  it  is  still  sufficient  in  amount  to  make  it  desirable  that 
special  ofiicers  should  have  it  in  charge.  In  towns  of  this  size  there  can 
generally  be  found  persons  who  have  studied  the  subjects  of  drainage, 
ventilation,  disinfection,  etc.,  and  are  qualified  to  advise  their  fellow- 
citizens  regarding  them.  In  these  smaller  communities  it  is  esteemed  an 
honor  to  be  tendered  an  office  of  this  character,  and  it  may  generally  be 
tilled  at  a  nominal  salary,  or  with  no  salary  at  ail,  as,  excepting  in  ex- 
traordinary contingencies,  its  duties  would  occupy  only  a  small  portion  of 
the  incumbent's  time. 

But  in  smaller  towns  and  villages,  a  board  of  health  is  not  often  prac- 
ticable. There  is  not  enough  demand  in  such  places  for  the  services  of 
a  sanitary  expert  to  make  it  worth  his  while  to  settle  tliere.  The  call  for 
such  knowledge  as  his  is  small  at  the  best,  and  it  is  for  his  interest  to  live 
where  that  call  is  likely  to  be  greatest,  t.  e.,  in  a  large  town.  There  is 
usually,  therefore,  no  person  in  a  village  who  possesses  sufficient  acquaint- 
ance with  sanitary  science  to  act  as  adviser  to  his  fellow-villagers.     It 
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becomea  neoeasury,  then,  for  those  villages  that  desire  to  enjoy  the 
benetits  of  sanitary  srieneo,  so  fnr  as  it  is  able  to  bpnefit  them,  to  mlopt 
some  different  method  of  assuring  themselves  that  their  surroundings  are 
made  as  salubrious  as  possible. 

It  seems  probable  that  the  best  means  of  accompUsIiing  this  end  is  the 
fonnation  of  village  sanitary  associations  entirely  independent  of  auy 
local  government.  In  small  places,  the  citizens  are  so  well  known  to  eaeli 
other  by  reputation  or  personal  acquaintance,  that  such  associations  could 
be  made  to  work  harmoniously,  effectively,  and  cheaply.  Before  entoriiig 
into  the  question  of  their  organisation,  it  may  be  well  to  consider  briefly 
what  the  objects  of  such  an  association  should  be. 

1.  It  is  desirable  that  all  the  houses  in  the  village  should  be  carefully 
inspected  with  reference  to  their  situation,  construction,  draiiiago,  venti- 
lation, exposure,  etc.  Defects  in  any  of  these  particulars  should  he  rem- 
edied. Not  only  dwellings  should  be  thus  examined,  but  shops,  stables,  and 
public  buildings.  The  possibility  of  the  pollution  of  wells,  cisterns,  and 
running  streams,  by  the  drainage  of  houses,  stables,  factories,  cemeteries, 
etc.,  should  be  borne  in  mind  and  carefully  guarded  against.  The  nature, 
position,  and  number  of  shade  trees  are  matters  of  importance.  In  many 
villages  these  are  so  large  and  numerous,  and  surround  the  dwellings  so 
closely,  as  seriously  to  interfere  with  the  proper  and  healthful  supply  of 
light  and  air.  A  cottage,  covered  with  woodbine  or  honeysuckle,  and 
embosomed  in  trees  and  shrubbery,  so  that  only  glimpses  of  its  white  can 
be  seen  from  the  highway,  is  a  very  pretty  addition  to  the  charms  of  a 
rural  landscape,  but  the  interior  of  such  a  dwelling  is  often  gloomy  in  the 
extreme,  and  the  depressing  mental  effect  of  the  sunless  rooms  is  added 
to  the  physical  injury  caused  by  the  deterioration  of  the  atmosphere, 
which  ahva3's  takes  place  where  the  light  never  penetrates.  Trees  shoidd 
be  planted  with  great  discretion,  and  never  in  such  situations  that  the 
sunlight  will  be  kept  out  of  a  room  by  ihem  during  the  whole  day. 

This  inspection  of  dwellings  and  grounds  should  take  place  at  least 
once  every  year,  for  the  corrosive  effect  of  the  gases  contained  in  the  soil- 
and  waste-pipes,  the  assaults  of  rats,  the  expansion  of  frozen  contents, 
etc.,  may  at  any  time  break  a  pipe  or  dislodge  the  luting  of  a  joint,  and 
give  free  vent  to  foul  and  dangerous  gases.  Obstructions  are  also  liable 
to  occur  from  various  causes,  which,  if  not  removed,  may  eventually  have 
inconvenient,  if  not  serious,  results. 

As  the  other  details  falling  under  this  heading  are  mainly  those  of 
construction,  and  improvements  once  made  in  that  direction  are  perma- 
nent, the  methodical  annual  or  senii-anuual  inspection  which  is  recom- 
mended will  have  mainly  to  do  with  the  house  drainage. 

2.  The  water-supply  of  the  village  and  of  the  individual  dwellings 
ought  to  be  occasionally  tvxamined,  both  analytically  and  with  the  micro- 
scope, particularly  that  wliich  is  used  fi)r  drinking  and  other  table  pur- 
poses. The  original  quality  of  the  water  is  of  importance  as  regards  the 
health  of  those  who  use  it,  an  excess  of  the  lime-salts,  for  instance,  being 
as  injurious  in  the  long  run  as  a  marked  deliciency.    In  the  country^  much 
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more  than  in  cities,  the  water  of  wells  and  cisterns  is  likelv  .it  anv 
time  to  bo  polluted  by  the  escaping  contents  of  house  and  stable  draiiift, 
cesspools,  privy  vaults,  etc.  Many  eases  of  disease  have  been  traced  to 
the  use  of  water  polluted  in  these  ways,  under  circumstances  that  admit 
of  no  other  explanation  of  their  origin. 

3.  Examinations  of  food  should  be  made  from  time  to  time.  Although 
there  is  doubtless  much  exaggeration  in  the  newspaper  statements  as  to 
the  frequency  and  the  dangerous  character  of  adulterations,  some  ad\d- 
teration  is  practised,  and  in  articles  of  food  where  it  is  likely  to  do  hann. 
Some  of  the  simpler  methods  of  delecting  those  may  be  employed  by  any 
person,  with  only  the  instruction  to  be  obtained  from  books,  while  others 
require  more  elaborate  chemical  tests  and  expert  microscopical  examina- 
tion. It  is  not  intended  to  suggest  that  every  mouthful  of  food  should 
be  subjected  to  these  tests  before  it  passes  the  tips,  but  there  should 
be  means  at  hand  of  obtaining  a  proper  examination  of  suspected  matters. 
Not  only  manufactured  articles  are  to  be  thus  examined,  but  meats.  It 
is  not  too  much  to  require  that  at  least  all  pork  which  is  to  be  eaten  raw 
or  half-cooked,  should  invariably  bo  examined  with  the  microscope  before 
it  is  used  as  human  food. 

4.  Disinfection  should  be  made  a  special  study.  Owing  to  the  elaborate 
and  painstaking  investigations  of  German,  French,  and  English  chemists 
and  physicians,  we  are  beginning  to  have  a  practical  knowledge  of  the 
properties  and  methods  of  action  of  many  substances  used  as  disinfectants. 
Some  of  those  are  iiseful  for  one  purpose,  and  others  for  another,  and 
they  are  by  no  means  to  be  used,  as  they  so  often  are,  without  discrirai- 
nation.  Intelligent  employment  of  them,  with  reference  to  the  principles 
on  which  they  act,  can  of  course  only  be  made  by  one  who  understands 
something  of  chemistry,  but  plain  and  detailed  instructions  may  be 
framed,  which  will  enable  the  laity  to  use  them  with  more  discernment 
than  at  present.  They  are  useful  in  the  abatement  of  the  ordinary  nuis- 
ances caused  by  dead  animals,  stables,  privy  vaults,  compost-heaps,  etc., 
but  are  of  paramount  importance  in  the  management  of  contagious  dis- 
eases. 

5.  There  should  be  some  way  of  obtaining  good  advice  as  to  the 
management  of  epidemics.  Much  of  the  terror  and  helplessness  displayed 
by  our  rural  population  when  epidemics  visit  them  comes  from  ignorance 
of  their  nature  and  of  the  means  of  combating  them.  To  be  sure,  our 
knowledge  of  the  causes  of  epidemic  diseases,  the  method  of  their  propa- 
gation, and  the  best  means  for  controlling  their  spread,  is  yet  in  its  in- 
fancy, and  still  enough  of  success  has  been  attained  in  particular  instances 
to  give  us  great  encouragement  for  the  future. 

The  neglect  of  all  attempts  to  control  epidemics  is  at  present  a  marked 
feature  of  country  life.  \Vhen  scarlet  fever  or  diphtheria  appears  in  a 
virulent  form  in  a  rural  village,  attention  is  much  more  likely  to  be  paid 
to  prayer-meetings,  fasts,  and  acts  of  religious  devotion  generally,  than  to 
personal  efforts  for  self-protection.  Attention  to  one's  religious  duties  ia 
praiseworthy  enough,  though  the  sincerity  of  such  devotion  may  well  be 


VILLAGE   SANITARY    ASSOCIATIONS. 


579 


questioned  when  it  is  chiefly  displayed  in  the  presence  ^f  a  pestilence. 
However  this  may  be,  enough  is  known  already  of  the  nature  of  such 
diseases  to  render  it  certain  that  their  prevalence  in  a  community  and 
tht'ir  continued  devastation  are  to  be  attributed  to  the  ignorance,  care- 
lessness, or  obstinacy  of  the  people  themselves,  rather  tliau  to  the  direct 
fiat  of  the  Almighty.  It  would  be  woll  if  the  inhabitants  of  every  village 
could  be  brought  to  believe  and  act  upon  the  belief,  that  they  themselves, 
and  not  Divine  Providence,  are  responsible  for  the  condition  of  things. 

6.  Such  associations  may  do  much  toward  the  investigation  of  epide- 
mic diseases.  These  are  still  so  imperfectly  understood,  that  all  the  in- 
formation that  can  possibly  be  obtained  respecting  them  is  needed.  Every 
case  of  such  disease,  whether  contagious  or  not,  should  be  carefully  in- 
vestigated, and  all  essential  particulars  of  its  history  recorded  in  such  a 
way  as  to  be  easy  of  reference.  There  are  many  questions  waiting  for  a 
solution.  Epidemic  diseases  rarely  attack  every  iiihabitaut  in  a  pli^ce. 
Why  so  ?  What  is  the  difference  in  constitution,  habits,  mode  of  life,  age, 
sex,  etc.,  that  renders  certain  persons  safe?  Do  such  diseases  ever  origi- 
nate tie  novo/  If  so,  under  what  circumstances?  AVhy  docs  the  mor- 
tality of  epidemics  vary  from  year  to  year  ?  At  how  great  a  distance  can 
the  contagious  element  of  a  disease  produce  its  effect?  Why  are  certain 
persons  so  much  more  severely  affected  than  others  ?  Do  facts  bear  out 
the  germ  theory  of  such  diseases? 

To  facilitate  the  investigation  of  such  problems,  it  would  be  advisable 
to  have  printed  forms  to  be  filled  out  by  the  observer,  and  afterward  re- 
vised by  the  proper  persons.  The  following  blank  may  serve  to  illustrate 
what  is  meant,  and  to  suggest  some  of  the  points  which  should  be  at- 
tended to. 

CoH  of  Conlagu>u4  Di»ea$€. 


1.  Name  (initiaU)  ? 

13.  Hereditary  taint  ? 

2.  Affa? 

14.  Habits  of  life  (steep,  eating,  drinking. 

3.  Sex? 

etc)? 

4-  OccupatioD? 

15.  Physical  condition  at  time  of  attack  ? 

5.  Race? 

16.  Previous  iliseoaes  ? 

6.  Nationality? 

17.  Date  and  manner  of  exposure  (known 

7.  Height? 

or  poaaible)  ? 

8.  Weight? 

18.  Dote  of  first  Rvmptoms? 

9.  Complexion  ? 

to.  Character  of  disease  (pulse,  tempera- 

10.  Hair  and  beard  fahnndant  or  scanty. 

tare,  etc.)? 

coarse    or  fine,  btraight  or  curled. 

2D.  Duration? 

Color :  If  gray,  color  in  youth)  ? 

21.  Complications? 

11.  Eyes  (color,  defective  vision,  eta)  ? 

22.   Death  {cause  of)  ? 

13.  Temperament? 

S3.  Remarks. 

In  cases  of  epidemio  diseases,  which  are  believed  not  to  be  due  to 
contagion,  other  particulars  arc  required  in  addition  to  those  given  above, 
as  follows: 


1.  Any  recent  obange  in  habits  of  life 
(onuflual  articles  of  food,  etc)? 


2.  Source  of  drinking-water  used  by  pa* 
tieut? 
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Location    of    office,    work-rooni,   and 

Blecpingrroom  ? 
Proximity  to  focna  of  epidemic  ? 
SauitAry  coudition  of  dwelling^  (draina^, 

situntion,  exposure,  air,  light,  etc.)? 
Prevaleuce  of  diaeAue  among  auimola 

and  veget-'iblea  ? 
Ad7  prophyluxia  attempted  ? 
Disposal  of  excreta  ? 


10. 


11. 


Heteorolotfical  coaditions  (prevalent 
wiuda,  temperature,  borometrie 
preiiaare,  hjrgrometrio  condition 
tjtc.)^ 

Obarooter  of  the  season  (wet  or  dtjf 
cold  or  hot,  etc. )  ? 

Character  of  prerioua  winter  or  aoai* 
mer? 


13.  Previooa  epidemics  in  pUce  ? 


Many  other  questions  will  suggest  themselves  to  those  who  think  upon 
the  subject  in  earnost. 

Quite  as  important  is  the  investigation  of  endemic  diseases,  which  are 
so  prevalent  in  many  parts  of  our  country.  The  type  and  exemplar  of 
such  diseases  is  the  malarial  fever,  which  takes  upon  itself  so  many  forms, 
and  causes  so  mnoh  misery  and  so  many  broken  constitutions  in  the  West 
and  South-west,  and  which  shows  itself  with  something  less  of  intensity 
at  various  points  along  the  Atlantic  coast.  Typhoid  fever  can  almost  be 
called  endemic  in  the  beautiful  valley  of  the  Connecticut,  and  tetanus  in 
&  certain  district  of  Long  Island.  These  diseases  are  due  to  local  causes, 
and  it  is  altogether  probable  that  these  causes  will  at  some  time  be  ascer- 
tained; and  when  they  are  once  known,  means  can  be  adopted  for  their 
extinction. 

The  blanks  for  recording  such  cases  should  contain  some  questions 
which  are  not  necessary  for  the  records  just  mentioned.  Especially  im- 
portant are  those  relating  to  the  character  of  the  soil  and  vegetation,  and 
the  geological  and  topographical  peculiarities  of  the  country.  The  fol- 
lowing questions  miglit  be  inserted  in  the  blank: 


1.  Cbnractf^r  of  »oil  and  subsoil  f    AUa- 

vium?    Clay?     Sand? 
3.  PrevalliD^  vegetatiou  ? 
3.  Character  of  rook  and  Htone  in  vioiil' 

it  J?    Volcanic?    Stratified  { 


4.  Mountain,  valley,  or  plain?  Soil  well 
drained  ?  Swamps?  Ponds?  Frequent 
froaheta?    £tc,oU). 


The  above  suggestions  are  but  indications  of  what  village  sanitary 
associations  may  find  to  do.  I  have  only  attempted  to  draw  in  broad 
lines  a  scheme  which  may  possibly  some  day  be  filled  out  by  others  in 
detail. 

Such  being  in  general  the  objects  to  be  hod  in  view  by  village  sani- 
tary associations,  it  remains  to  consider  the  best  means  of  accomplish- 
ing these  objects.  It  needs  no  argument  to  show  that  more  thorough 
and  valuable  work  will  be  done  if  a  regular  organization  is  formed,  with 
proper  officers,  each  of  whom  has  special  duties  to  perfonn,  to  which  he 
is  strictly  confined.  The  less  of  laxity  there  is  in  the  formation  and 
management  of  such  an  association,  the  more  reliilble  will  be  its  reports 
and  records,  and  the  more  valuable  its  advice  and  assistance  to  its  mem- 
bers. 

The  first  step  is  to  form  a  society,  however  small,  as  a  nucleus,  around 
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■whicL  growth  may  take  place.  Sucli  a  society  will  naturally,  at  first,  be 
composed  of  the  most  intelligent  people  of  the  place,  and  of  those  who 
understand  its  objects  and  something  of  its  methods  of  working.  This 
will  render  the  matter  of  organization  an  easier  one  than  it  would  be,  for 
instance,  in  a  political  club  or  a  debating  society,  where  every  one  is  so 
anxious  to  be  first  as  to  create  disorder.  A  president  is  necessary,  and  a 
vice-president,  to  take  his  place  when  he  is  absent.  A  recording  secre- 
tary is  absolutely  essential,  as  not  only  the  minutes  of  the  meetings,  but 
many  of  the  communications  and  papers  must  be  filed  and  preserved.  It 
is  well  to  have  a  corresponding  secretary;  for,  if  the  association  is  suc- 
cessful, it  will  be  desirable,  and,  in  the  case  of  epidemics,  perhaps  neces- 
sary*, to  have  official  communication  with  other  similar  bodies.  A  treas- 
urer will  be  needed;  for,  although  the  expenses  need  not  be  great,  there 
will  be  some  printing  to  be  donej  and  t!ie  services  of  experts,  who  may 
be  called  on^  must  be  paid  for.  This  makes  up  the  list  of  the  necessary 
executive  force  of  the  association. 

The  management  should  be  entrusted  to  a  number  of  persons  chosen 
from  among  the  members  of  the  association,  who  may  be  called  trustees, 
connnitteemen,.  councihnen,  members  of  an  advisory  body,  or  by  any 
other  name  that  seems  appropriate.  They  are  to  constitute  the  brains  or 
guiding  force  of  the  association,  and  arc  to  manage  all  affairs,  excepting 
such  as  by  the  terms  of  organization  are  reserved  for  the  action  of  the 
association  as  a  whole.  The  size  of  such  a  committee  must,  of  course,  vary 
with  the  size  of  the  body  from  which  it  is  taken;  but  it  should  consist  of 
at  least  three  members,  and  should  rarely  include  more  than  nine,  or  it 
may  become  unwieldy.  The  number  of  members,  it  is  almost  needless  to 
say, should  be  odd,  so  as  to  avoid  tie  votes;  although  it  is  perhaps  worthy 
of  consideration  whether  it  might  not  be  well  to  have  the  number  even, 
and  refer  all  tie  votes  to  the  general  body  of  members  for  discussion  and 
final  decision. 

It  will  of  course  be  necessary  sometimes  to  call  in  the  services  of  sani- 
tary experts  for  the  inspection  of  houses  and  grounds,  and  for  chemical 
and  microscopical  examinations.  Such  services  must  be  remunerated; 
and  it  is  better  that  the  advisory  body  should  fix  such  fees  beforehand, 
and  should  make  arrangements  with  certain  men,  so  as  to  be  able  to  ob- 
tain their  advice  when  it  is  wanted.  If  there  is  such  an  expert  living  in 
the  place,  he  may  be  engaged  at  an  annual  salary,  or  be  paid  in  fees,  as  the 
association  may  think  best.  In  extraortlinary  cases,  where  there  are  un- 
usual difficulties  in  the  way  of  an  investigation,  or  special  knowledge  or 
finely  trained  abilities  are  needed,  it  may  become  necessary  to  employ  a 
specialist  of  wide-  reputation,  at  a  greatly  increased  expense.  It  would 
probably  be  advisable  to  refer  such  matters  to  the  whole  assooiatina  for 
decision. 

One  or  two  suggestions  with  regard  to  the  formation  of  the  advisory 
body,  council,  or  committee,  may  not  be  out  of  place.  If  tlu^  schenie  above 
sketched  be  followed  out,  or  if  the  scope  of  the  association  includes  the 
in\*estigation  of  the  causes  of  special  outbreaks  of  disease,  there  will  be 
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many  questions  of  evidence  before  it  for  examination.  The  reports  of 
cases  of  disease,  of  oiroumstaucos,  of  local  ebaractcristios,  of  supposed  cases 
of  contagion,  etc.,  will  come  before  it  for  approval  before  being  placed  upon 
the  records.  Every  such  report  must  be  carefully  read,  the  evidence 
lifted,  and  the  conclusions  tested.  To  do  these  things  properly  requires 
a  company  of  men  who  are  used  to  the  examination  of  evidence;  and  in- 
iisuiuch  as  what  is  evidence  to  a  physician  is  not  always  so  to  a  lawyer, 
and,  vice  versUy  as  different  men,  by  their  different  modes  of  life  and  dif- 
ferent habits  of  thought,  look  at  the  same  subject  from  difterent  sides,  it 
is  desirable  that  this  critical  tribunal  should  be  as  many-sided  as  possible. 
It  should,  at  all  events,  include  a  lawyer,  a  physician,  and  a  practical 
business  man,  and,  if  it  consists  of  a  sufficient  number  of  members,  should 
include  also  an  architect,  a  plumber,  and  a  civil  engineer,  though  the 
latter  can  be  called  in  as  experts  to  assist  the  deliberations  of  the  former. 
The  choicest  tribunal  would  be  the  one  first  named,  for  it^  members 
would  all  have  minds  trained  to  work  well  in  certain  different  directions; 
they  would  all  be  accustomed  to  the  weighing  of  evidence,  and,  having  uo 
pet  theories  to  exploit,  would  not  be  apt  to  be  biaasecL 

It  would  be  absolutely  necessary  for  the  successful  working  of  such  an 
association  that  its  members  should  have  free  access  to  books  of  reference 
on  the  subjects  about  which  they  would  need  advice.  There  are  many 
excellent  books  on  drainage,  food  and  water,  epidemic  and  endemic  dis- 
eases, which  are  intelligible  to  non-exports,  and  which,  if  properly  availed 
of,  might  often  enable  them  to  do  without  expert  services,  excepting  in 
cases  of  unusual  obscurity.  The  association  should  therefore  have  a 
library,  kept  in  some  place  where  it  could  readily  be  consulted  by  mem- 
bers. For  this  and  other  reasons  which  will  suggest  themselves,  it  would 
be  advisable  to  liave  a  special  room  for  meeting,  instead  of  going  to  tho 
houses  of  memi>ers.  The  latter  practice  would  soon  involve  the  prepara- 
tion of  refreshments,  and  what  were  intended  at  first  to  be  purely  business 
meetings  would  degenerate  into  occasions  of  social  festivity,  which  would 
eventually  prove  fatal  to  the  interests  for  which  the  association  was 
fonned.  In  the  meeting- room  or  olBco  the  library  should  be  kept.  A 
good  collection  of  books  upon  these  special  subjects  may  be  made  at  a 
comparatively  small  expense.  The  following  may  be  suggested  as  a 
nucleus  for  such  a  library: ' 

FothergUl :  The  MainteiuiDce  of  Health.     London.  1874.     $3.00. 
Camerun  :  Manaal  of  Hygiene.     London,  1874.     $4.20. 
Blyth:  Dictionot?  of  Hy^cieno  and  Public  Health.     London.  187G.     $11.20. 
Parkes  :  Manual  of  Practical  Hygiene.     London,  1878.     $6.00. 
Slagg:  Sanitary  Wurk  la  the  Smallex  Towns  and  in  Villages.      London, 
$2.SU. 

Waring:  Sanitary  Drainage  of  Hooses  and  Towns.     New  York,  1876.     $3.00. 
Denton:  Sanitaty  Engineering.     London,  1877.     $10.00. 
Hellyer  :  The  Plumber  and  Sanitary  Houses.     London,  1877.     $3.60. 
^leston:  Villages  and  Villi^c  Life.     New  York,  1U78.     $1.75. 


'  Tbe»e  worku  may  be  procnred  throagb  any  bookseUer,  or  from  Henra.  Wm.  Wood] 
&  Co.,  New  York. 
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Latham:  Sanitary  Ecginefiring.     London,  1678.     $12.00. 

Bft\  let :  House  Drainagfe  and  Water  Berrice  in  Cities,  Villages,  and  Rniul  Neigh- 
borhoods.    >'©w  York,  1879.     |3.00. 

Smith:  Fooda.     New  York.     187H.     $1.75. 

Uatuiall :  Food  :  Its  AdolberatloDs  and  the  Methods  for  their  Detection.  London, 
187C.     ;^i>.00. 

Fox  :  Sanitor;  Examination  of  Water,  Air,  and  Food.     London,  1B76.     $4.00. 

The  manuals  of  Parkes  and  Cameron  give  information  regarding  dis- 
infection and  the  care  of  contagious  diseases.  The  choice  of  works  on 
epidemic  and  endemic  diseases  liad  better  be  left  to  the  medical  member 
or  members  of  the  association.'  Seventy-five  or  a  hundred  dollars  would 
buy  an  oxoollont  working  library  and  all  the  journals  needed.  Among 
periodicals,  some  of  which  should  certainly  be  taken  for  the  general  use, 
the  following  may  be  recommended: 

The  Sanitary  Record  {weekly^.    Published  in  London.     Subscription  price,  10a.  Od. 
The  Sanitarian  (monthly).     Pul>li8hod  iu  New  York.     Sabecription  price,  $3.00. 
The  Plumber  and  Sanitary  Eugineer  (semi-monthly).    Published  in  New  York.    Sub- 
scription pricOf  $3.00. 

The  further  details  of  organization  must  be  left  to  be  specially  deter- 
mined in  each  case.  The  situation  of  a  village,  tho  character  and  habits 
of  ita  population,  its  wealth  or  poverty,  intelligence  or  stupidity,  render 
the  conditions  under  which  such  an  association  must  exist  so  variable, 
that  it  is  impossible  to  frame  a  constitution  and  by-laws  to  suit  all  cases. 
There  are  at  present  but  a  few  such  associations  in  existence,  and  these 
are  nearly  all  in  Great  Britain,  which  in  sanitary  science  leads  the  world. 
The  oldest  one  of  which  I  have  been  able  to  find  any  account  was  founded 
at  Tottenham,  in  1871.  One  was  established  in  Edinburgh  in  1878,  and 
shortly  afterward  one  upon  the  same  plan  as  the  latter  was  formed  at 
Newport,  Rhode  Island,  which  is  believed  to  be  the  first  of  its  kind  in  this 
country.  The  Edinburgh  and  Newport  associations  confine  themselves 
chiefly  to  the  examination  of  the  sanitary  condition  of  dwellings  and 
the  analysis  of  water.  The  latter  may  serve  as  a  model  for  others  in  this 
country,  and  its  organization  maybe  understood  from  tho  following  state- 
ment, which  has  been  printed  and  circulated  by  order  of  its  council: 

THE  SANITARY  PROTECTION  ASSOCIATION  OF  NEWPORT, 

RHODE  ISLAND. 

ClSEtatlUlicil  NoTcmbcr  It.  1878.) 

Office,  Gas  Compaky^s  Bcildino,  Thamss  Strbbt,  Room  Ko.  9. 

[The  officers  of  the  Association  consist  of  a  "council"  of  eleven,  including  tho 
preflideut,  vice-president.  reo<.>nliiig  secretary  and  correspondiDg  Hocretary,  a  consult- 
ing engineer,  an  inspeoting  engineer,  and  an  analyst.] 

'  For  a  more  complete  list  of  the  works  which  it  would  be  desirable  to  have  in  such 
a  library,  consult  the  bibliography  nt  the  end  of  the  introduction,  and  also  thu  lists 
that  accompany  some  of  the  other  articles  in  these  volumes. 
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ijunrAXT  ASBocixnoy^ 


•ft  to  the  imprefwfomnt  of  dzmiiHgc;,  iratar  —rrtr,  aad  iwrilBUmi.  and  ft  leport  Dp«a 
the  water  by  the  maalp/L 

2.  An  ftnnaal  iupcctian  of  Ui  pronlMS,  Tith  ■  repast  m  tcr  their  naitazy  oondi- 


3.  Ocaukoftl  rappIetnenUzT  itnpectMn  aad  adrioe  uottceiaing  the  dveHiiig  or 
propert/  in  respect  of  which  he  ie  a  mbacxiber. 

4.  Each  member  by  hu  annual  p^mcaft  mtcuxtm  the  abore  priTitcgcs  in  raepect  of 
one  dweEUng  orpropectj  oocapied  or  deeignated  bj  bim.  BboaJd  be  bo  intercated  ia 
two  or  more  dwelliogs  or  properties,  u  owner  oc  ooonpant.  he  mar  secure  equal  privi- 
k^ee  in  retpeci  to  them  oIL  bj  pajin;  the  aiuraal  anbacription  for  each. 

ft.  A  report,  to  be  obtainable  on  papnent  of  a  apecuU  fee,  on  anj  dwelling  or  prop- 
ertjTt  or  plana  thereof,  which  he  majr  vich  to  hire  or  porcbaae. 

6.  Be|)oru  hy  the  offlcen  of  the  Aaaociatioo  as  to  the  aanitary  condition  of  anj 
dwdllngM  or  properties  of  the  yery  poor,  on  payment  of  a  moderate  fee. 

7.  A  report,  withont  fee,  upon  the  sanitazy  coodition  of  mny  poblio  Imilding,  as 
ohnroh,  scbool-boue,  or  place  of  public  reaort,  within  tbe  city  of  Newport 


BAJJfTABY  PKOTECTIOK  AS80CIATI0X,  XEWPOUT,  RHODE  ISLAM). 
OtljecU  of  Uu  Auociativn. 

The  objects  of  this  Amodalion,  baaed  upon  that  recently  foand  ao  snooesafol  as 
Edinburgh,  and  the  fint  of  the  kind.  k.i  far  as  known,  aa  yet  eatablished  la  this  conntzy, 
are,  a*  lUruady  more  briefly  niated,  tbreefold: 

1.  To  provide  Ita  members,  at  moderate  cost,  with  m&oh  adrioa  and  superriiion  aa 
ahall  insore  the  proper  sanitary  oondition  of  their  own  dwellings. 

NoTK.— Tho  cost  of  precisely  similar  reports  to  those  fomiflhcd  by  the  Amociatioo 
to  it*  incinben.  would,  to  private  individuals  emplnyin^  the  fmme  experts,  or  othetaof 
tho  Muac  Btaiidliig  m  their  |>rolc»«iQUs,  amount  to  at  least  four  times  the  sum. 
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2.  To  enablo  mcmbcn  to  procuro  practical  advice,  on  modemtc  terms,  as  to  the 
beat  meaufl  of  remedying  defeota  in  hotuea  of  the  poorer  claw,  in  which  they  are  in- 
terested, 

3.  To  aid  in  improving  the  sanltAry  condition,  and  cooseqnent  good  repute  of  the 
oity,  by  following  such  course  oa,  in  Uia  opinion  of  the  Council,  may  scorn  colouiatcd 
to  promote  this  object. 

The  A^ssociaUoii,  in  reality  a  mutual  insurance  company  for  the  preflerration  of 
private  and  public  health,  ia  not  iutcuded  as  a  Bubatitute  for  municipal  inspection, 
and  will  not  coutlict  with  the  public  auiboritiefi,  but  unit  supplement  their  action. 

The  Aasooiaiiou  will,  however,  be  iu  a  position  to  bring  to  the  notice  of  the  public 
aathoritica  ony  infractions  of  their  regulations,  which,  in  the  opinion  of  the  Couucil, 
may  call  for  the  adoption  of  this  courso.  To  this  end  it  will  receive  and  patiently 
coauider  comiilainta  of  sanitary  defects  or  nuisances,  public  or  private,  within  the  city 
limits. 

CoTtdUians  of  Mtmber^p, 

Penionfl  beoomo  members  upon  payment  of  on  annual  snbAcription  which,  for  origi- 
nal members,  ih  limited  to  »ix  dnllnrs  for  pemnuient  reflideiita  of  Nowporl,  and  ten 
dollars  for  thogo  whose  houses  are  dosed  for  a  portion  of  the  year ;  this  difference 
being  based  upon  the  fact  that  premises  continuously  occupietl  ore  more  likely  to  be 
kept  in  good  order,  and  therefore  to  require  less  rigid  and  expensive  examination. 
Membership  shall  cease  npon  failure  nt  any  time  to  pay  this  annual  subscription  within 
three  months  after  it  shall  have  become  due. 

At  any  time  after  June  1,  187U.  the  Council  shall  have  the  power  to  iuoreaae  the 
annual  jmyment  to  be  made  by  new  incrabers,  hut  they  shall  not  have  the  power  to 
increase  the  annual  payment  to  be  made  by  original  members. 

PrioiUpes  of  Membert. 

Each  member  shall  be  entitled  lo  the  following  privileges  in  respect  of  property 
within  the  municipoUiy  of  Newport; 

1.  A  report  by  the  Inspecting  Engineer  of  the  Asaociation  on  the  sanitary  condition 
of  one  dwelling  ur  pruperti',  with  BtK>cific  recommendations,  if  necessary,  as  to  the  im- 
provement of  drainage,  water-supply,  and  veutilation ;  and  a  report  upon  the  purity 
of  the  drinking-  or  oifltem-water  by  the  Chemical  Analyst.  These  reports  will  be  ob- 
tained upon  joining  the  Assooiation,  or  as  soon  thereafter  oa  may  l>e.  Should  the  In- 
specting Engineer  consider  it  uecesisary,  for  the  thoroughness  of  the  examination,  to 
employ  a  laborer  for  upening  waiiiHcoUugn,  lifting  dtrars.  digging  along  the  courso  of 
a  drain,  eta,  the  actual  expense  of  the  same  will  be  cboz^'d  to  the  member  interested. 

NoTF.  — No  obligation  will  rest  on  members  to  carry  out  the  reoommendationa 
made  to  tuem. 

3.  An  annual  inspection  of  his  premises,  with  a  report  a«  to  their  sanitary  condition. 

Note, — No  single  imtpection  of  any  premises  will  secure  permanent  efficiency. 
Methodical  inspection  from  time  to  time  ia  abnolutely  necessary  as  a  protection  against 
incTitable  decay,  uugli^ct.  and  accidental  disturbance.  Examples  of  failure  where  de- 
aign  and  construction  were  good  are  of  daily  occurrence,  and  ore  due  to  such  causes  oa 
the  gradual  stopping  of  pipes  and  drains  by  kitchen  groose  and  rubbish,  the  oorrosson 
of  metal  pipes,  the  fracture  of  earthenware  jni>e8,  the  stopping  of  veutilating  openings 
by  dirt,  and  the  ]M>llutiun.  from  various  nouroeH.  of  the  wator-siipiily.  The  prevention 
of  disease  is  lu&aitely  better,  for  the  individual  and  for  the  community,  than  attempra, 
too  often  futile,  at  its  cure. 


3.  Occasional  supplementary  inspection  and  advice  concerning  the  dwelling  or  prop* 
erty  in  respect  of  which  he  is  a  subscriber  ;  as  upon  the  outbreak  upou  the  premises 
of  auy  aerioua  or  suspicious  disease,  or  during  the  prevalence  of  on  epidemic. 


&8tf  viu 

XoTiL  ^''  It !«  nnfDrtiiiiAt*  that  wcwmr-gtmrn  btb  not  ounv  ofliBrfva  (o  tka  m 
M  U  U  oulj  in  •xtnnu  cmm  that  tbc  laaki^  cab  tut  datedod  bf  iIm  iOMtL  Owli 
ihte  udortofli  LiB.|if«irB«tiiia  nf  tb«  Btmoiq^bvn  with.  •n&Badao*  fram  tb*  M««ti^  lift- 
pivT,  i4npof,  h«ad««ibf ,  aattMft,  km  of  ttppvUtA.  4latttrb«nM  of  tb«  bomfa.  ind  Vfta 
low  ft*rimi  Mttwa  ti^  wvmir-gM.  tffum  ttoke  Ihelr  iippQ«nuio»  tn  ftmUIJ^i  wiUtoot 
aruQiing  »  nupioipa  of  Iboif  Iru*  ouiHe. 

**  Uoa«^riJa»  and  «rMl»-|i|Wi^  ts  be  mSc.  mwi  at  all  feinwa  ba  tdt-  mod  w»tar* 
ttfbi  aait  ba?*  ainj^A  r«]itila«ion.  Efvsr  ilw»Ukii|r  aboiUd  bava  a  tflaUeiA  and  Mpanto 
MV«r-oonD«a4ioa.  TbU  nbould  ba  pmjmtix  trajmad  oaar  tba  alroM ;  abonld  ba  ooo- 
atnicteil  ot  btNi  with  lighi  joittu.  or  of  vluiAed  aafftbeswara  or  eemoit  wltb  tlfM 
joibta,  oofc  of  oommtiu  nartac.  and  tba  bed  on  wbfob  tba  aawnr  nmU  abtiold  ba  tbor- 
trnghly  rammad  to  prraTCDt  aabMqoea*  aattlbig  of  tha  |ilpa.  T1»ii  M<n-p{t*<'.  ^httv  \\ 
vbtffra  Uk«  aawar.  tbonld  b«  propadf  Mlp|MK]  ud  aoouialjr  Jotoad.  and  •Jiould  be  mad« 
uf  irou  wiili  w<^l]0«ad«d  JotiUa.  Tba  waato-frlpat  fjom  tb«  baMUu.  wat«r-doMU, 
iialfv  uDtJ  biithtaba  abonld  b«  vail  tcaifiped.  Tbv  aoil*pip«  ibould  be  cxianJiu)  Ibmaifb 
tti«  root,  ol  uadlmiiiiabMl  diajnaUtr.  to  aaotuaoooatant  vcntliattxni.  auil  |imYoint  sipbon- 
iuflf  ffpaolaUf  objoctiftnaWa  ora  the  oU-faablonad  brick  rhniiiii  luul  l^ailci]  •oilpipoa.** 
KijMa  aid  drnlua  •ooutd  alwajra  be  corafnlljr  proUotod  ttvm  tbc  Cruat. 

4.  Eaeb  mamber,  hj  bia  atmual  paynflBi,  aaoiuoi  c^a  &bova  priTiUfaa  fai  caq;kaot  of 
oo«  dwelUiti'  or  propertjr  cKxmpiad  or  deiigiiatad  by  bam..  Should  ba  be  ifiCarcatod  In 
two  or  more  dmUlBga  oi  propordri,  bo  maj  aomua  oqoal  |iHvi1a|roB  la  mepael  of  Uxam 

hy  pajrbiff  the  anaul  attbaorlptioo  for  each,  Tlia  Council  will  drtanniaa  is  aotoh 
what  Hbal]  ba  coDeldatad  ona  dwalUaif  ar  prf>p4'rt.T, 

Tt,  A  rff|K)rt.  to  bo  ohtainablo  dq  pajmeot  of  a  apceiol  faa  of  tbraa  ilolUn,  oji  tuiy 
dwaUlng  or  utopcity.  or  pluiu  tbureof ,  other  than  that  in  reqieot  of  arhbib  he  paji  isi 
aijuual  «u1>acrl|itlcMi« 

ia  prii 
of  the  aenriooa  of  tba  Aiaodafiioa. 

a,  E«porta  by  tba  oDcar*  ot  tbo  Aaooolattoo  aa  to  tba  aaiiltan'  ooodition  of  any 
t]w«iUiiig*i  or  iirojtorrlHuvf  ib«  ynty  iKwr^  oti  pajmnot  hy  th«  mombor  requeatluK  It  of  & 
tr.ti  oi  nbo  doUor. 

N'oTK— Tt  is  understooil  tlmt  no  premUea  will  be  inspected  unleaa  the  occopanta 

IheuiKt-'lveH  coiiMOiit  to  tlie  iuBiKiction. 

7.  A  report  upon  the  ventilation,  etc.,  of  any  sohoolhouse,  churchy  or  other  public 
liuililing,  wlioHC  Kanitury  couJiiion,  if  faulty,  may  imperil  the  health  of  a  citisen  or 
nn;mhcT  of  his  family.  Tho  expenses  of  such  inspection  will  Vte  met  from  the  general 
funil  of  the  Assooiatitm,  and  the  reports  thereof  be  accesaihle,  upon  application,  to 
tvery  member. 

^.   A  vote  in  the  election  of  the  Council,  who  manage  the  affairs  of  the  Association. 

Mittinr/s. 

A  meeting-  of  the  As-jociation  will  be  held  annually  on  the  Becoml  Monday  of  No- 
veuiher.  at  4  I'.  M..  at  wliieh  a  council  of  eleven  meml)er«  will  be  chosen,  four  of  whom 
hhall  at  any  time  be  a  quorum. 

The  Council  nhall  meet  as  often  as  from  time  to  time  may  be  found  necefwary  for 
the  di>*p<wal  of  bu.siiieMs.  and  have  power  to  cull  extraordinary  moetinga  of  the  Associa- 
tion when  they  think  i)ropcr. 

OffirrrM  of  the  Ax><it'-inii'>n. 

CouNcri,. — The  affairs  of  the  As-;()ciation  sliall  he  managed  by  a  council,  who  shall 
receive  no  remuneration,  and  who  shall  \n-  eb-clrd  by  tlie  members  of  the  Association 
from  amonj;  their  own  liCMly,  The  CoiukuI  sliall  from  their  body  elect  a  president, 
vice-president,  recordini,'  secretary,  corresponding,'  scL-retary.  and  treasurer. 

The  Council  shall  have  power  from  time  tu  time  to  frame  by  daws  for  the  bettor 
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admiuiatration  of  Ibe  Anociation,  and  to  extend  tto  inflaence,  but  not  to  alter  the 
general  objectH  of  the  Associatiou. 

The  Council  aboil  appotnc,  and  shall  have  power  to  dicmlsa,  all  paid  olRoen  of  the 
AflBOciatioo.  These  offioera  aball  coudat  of  a  Oonsnlting  Eni^eer,  an  Inapectiii^r 
Engineer,  and  a  Chemical  Analyst. 

All  (•xpvnditure  of  the  funds  of  the  Assouiution  abaU  require  the  sanctioa  of  the 
CouuoiL 

Hecordino  Secretaht. — The  Heoording  Secretary  (Oiall  keep  the  minaUa  of  the 
meetings  of  the  AAsociation  und  Council,  and  a  regiiiter  or  list  of  oU  cummuuicatiooH. 
reports  from  the  Inspecting  Engineer  and  Analyst,  complainta  of  public  and  private 
nuiaaoces.  etc..  etc.,  which  may  be  made  to  the  Council,  in  ibe  order  of  their  dates. 
Tie  shall  prepare,  and  cause  to  be  ijuiaed  to  all  the  bouseholdent  and  owners  of  real 
estate  in  Newport,  and  tu  such  other  persons  as  the  Council  may  direct,  printed  copies 
of  a  circular  sotting  forth  the  objects  and  privileges  of  the  Aisociatiou. 

CoHRKsroNPiso  Secuetary. — The  Corresponding  Secretary  shall  attend  to  such 
correspondeaco  on  behalf  of  the  Council  as  may  tend  to  assist  in  ibe  general  establish- 
ment of  sanitary  protection. 

TreXsorru. — The  Treasurer  shaU  receive  and  take  charge  of  the  fnnds  belonging 
to  the  Association,  collecting  the  mouey  when  due,  and  granting  the  necessary  receipts. 
He  ^ball  likewise  make  payments  on  account  of  tho  Association,  imder  the  direction  of 
the  Cotmcii.  Uc  shall  keep  regular  books  of  accounts,  and  his  accounts  shall  bo  periodi- 
cally audited  by  a  committee  of  the  Council.  He  shall  at  the  Annual  SleetiDg  submlb 
on  abstract  of  the  income  and  ex]>enditures  of  the  Aasociacion  for  the  preceding  year. 

C0N8VLTINU  Enuinkkr. — Tho  Contiulting  Engineer  shall  give  advice  to  the  Coun- 
cil when  requested  u>  du  so,  both  as  to  general  principles  and  particular  cases  preaont- 
iug  any  difllculty.  His  remuneration  shall  be  Axed  by  the  Council,  and  based  Btdely 
upon  the  amount  and  character  of  the  services  rendered. 

In'spectino  EN(itNEGR. — The  Inspecting  Engineer  shall  visit  the  premises  of  mem- 
bers as  soon  as  possible  after  receiving  nutificatiou  to  do  so,  and  shall  iu  all  cases  report 
in  writing  to  the  Cvunoll.  who,  when  they  have  approved  the  report,  will  transmit  the 
tame  to  th*^  member  interested.  In  cases  of  emergency,  a  verbal  report  shall  also  be 
made  by  him  to  the  member  iuterested.  His  remuneration  shall  be  fixed  by  the  Council. 

Chemical  Akaltst. — The  Analyst  shall  carefully  examine  such  specimens  of 
water  as  may  be  ruferred  to  bim  by  the  Council,  and  his  remuneration  shall  also  be 
fixed  by  the  Council. 


It  will  be  observed  that  the  main  object  of  this  association  is  la 
enable  its  members  to  obtain  the  services  of  a  suiiitary  expert  at  a 
cheaper  rate  by  clubbing  together  than  they  ccmlU  do  separately.  It 
is  eminently  a  society  constituted  for  personal  ends,  and  not  for  the 
general  benefit.  There  is  a  dash  of  public  spirit  in  tho  proviso  that  any 
member,  by  payment  of  a  special  fee,  may  have  public  buildings  inspected^ 
and  also  the  dwellings  of  the  poor  m  whom  they  may  be  interested;  but 
the  aim  of  tho  assooiation  is  essentially  private,  and  there  is  no  provision 
and  no  indication  of  any  desire  for  the  collection  of  the  eminently  valu- 
able information  which  it  is  within  the  power  of  such  a  body  to  gather. 

In  a  place  where  regularly  constituted  municipal  authorities  have 
charge  of  the  public  licaltli,  and  where  the  management  of  an  epidemic 
would  naturally  devolve  upon  them,  the  proviso  of  the  Newport  AssofMa- 
tion,  that  "  no  obligation  will  rest  on  members  to  carry  out  the  recommen- 
dations made  to  them/'  is  admissible,  and  perhaps  in  an  association  of 
precisely  that  character  is  necessaryi  in  order  to  secure  the  adhesion  of 


mftfiy  df'nlrikhif'  rr.0rm\r^r%.  Hi*  tK*-  mt^rnr^nof  vIWa.^  AamiciAtiotm  tailing 
wlrhlr*  rh"  ■/:/,j'^  ''-f  t'r.ljk  3Lr*.lr[^  t'r.'-^'iA  r^.  ma/i<»  lo  it^A  th*t*»rt*in  obligm- 
t'xfttiH  »r"  \tu\*'^'fi  .j^^'f.  tf;*-m.  Th*?y  shotjltj,  it  >i«=^m4  to  me,  be  oblig«<i  to 
/•''/ffip:/  wifK  tK»r  ori^'M  '*?  tr*'-  a/iviv/iy  !yyly,  or,  at  any  r&te,  of  the  fall 
fr.*-'frlfijir  '/  m'rrrir.^r*»  or  **iji«-  v-v*t  th'^ir  '^onr.'nnion  with  the  Asaociation- 
'HH-ft  JM  n-jf/j/'/M-!  Vy  r/«-  :.'.  %  i'-r,  v;.lajy#r*  no  health  offiria!,  and  no  public 
aiifh'/firy  whov:  'l:ir,y  '.r.  '.s  •->  control  the  spread  of  disease.  The  recom- 
rri'-r.HatiofM  rna/l*-  t/v  tK!*  *'*lf-''''*'.^r!tit*^fi  proteotire  a.«v>ciation  will  be,  in 
xuKtr,'  '-'A-*.*-*,  »K'-  f'^uit  *■/  rriar-ir»;  'l*rl.'r^ratiori,  and  intend*-'!  to  inure  to 
i\n'.  a-l. arira^'.'  /.f  tm/t  pu'*!!'  an  w«-il  an  to  that  of  the  in-lividual.  If,  by 
rea*'*»j  of  tJi.-  j/rooaM.-  ».-x{^'nv;,  or  trouble,  or  in'^onvenienre,  he  considers 
it  \M'ii»-r  fo  'i*vlin»-  to  r-ornply  with  J»ii;r?'-stion.'*,  he  mu.it  feel  that  he  in 
j^'rh:i['-  ri"»  Hi'!  '*n!y  on*?  wh'><i*'  interests  are  to  be  consulted,  or  whose 
hofiM-  JT  1'/  *■«■  i»rot''':t'"l,  Thi;  pfffise  limits  of  the  authority  of  such  ati 
hHM'*''iati'/fi  iiiiint,  of  rt,\\rso^  be  'let'-rminM  by  each  community  for  itself. 

'J'h«r  li«'l'l  rnarU<"l  out  in  this  chapter  is  probably  too  extensive  to  at- 
trft't  at  pr''Vht  tfur  tiiUire  of  persons  who  are  not  especially  interested  in 
th«r  iffowth  of  Hanitary  H'i(Mir-r*;  b.it  %'illajre  sanitary  associations  may  be 
forfric'l  for  only  one  *>r  two  of  the  pur|K>ses  mentioned.  It  could  not  be  a 
loHM,  an<]  woul'l  ftlmoHt  rr-rtainly  be  a  great  gain  to»any  community,  to  form 
Hurh  H  iKKly,  I  .'nh*iiH  the  pr*'|KjHt<'rous  claim  be  maintained  that  villages  are 
fKfW  AS  h«*althy  as  th^^y  ran  be,  and  that  there  are  no  unsanitary  influences 
at  work  in  them,  tho.u  thiTo  must  be  room  everywhere  for  sanitary  im- 
provi'mi'nlH.  \Vh4*n  theHf  arc  carried  out,  the  health  of  the  people  must 
rMTi-Hrisrily  be  betti*r''d.  This  means  not  only  a  smaller  death-rate,  and 
h'HK  HirkncKS,  but  a  positive  increase  of  vigor,  and  a  consequent  increased 
enjoyuM-nt  of  life.  Healthy  people  are  the  happiest,  whether  poor  or 
rir-h. 

What  such  an  aftsoriation  ran  actually  accomplish  may  be  shown  by 
fpiotitig  the  reHultH  obtained  by  the  one  in  Tottenham.  For  the  following 
brief  Hceount  of  this  body  and  its  work,  I  am  indebted  to  the  Plumber  and 
Sanitary  Kn^ineer  (Oct.,  1M7H).  "In  lS71,I)r.  E.  H.  May  and  sixty  other 
l^entlenien  organized  Huch  an  a.HSOciation,  which  has  brought  to  an  end 
the  pollution  of  the  water-xitppty,  ventilated  the  old  sewers  and  had  new 
onrH  built,  abated  uuiHunei-H,  increased  the  water-supply,  and  vigilantly 
supervised  th<!  ihiiricH  and  Hluu^hter-houses.  Visible  result:  in  spite  of 
rapid  jrrowth  of  population,  the  total  number  of  deaths  from  feveraduring 
the  three  years  IKT 1,  ixt."*.  IK7'i,  was  only  23,  as  compared  with  99  during 
the  yt'iirrt  iHtl,  iSfJ,  lHt;j  ;  the  deaths  from  diarrhoea  were  only  52,  as 
<*(iinpured  with  NO;  and  the  soveti  principal  zymotic  diseases  only  200,  as 
eonipnrrd  with  'S\\\.  In  spite  of  the  rapid  growth  of  population,  as  evi- 
denced by  tlie  faet  that  the  total  number  of  births  during  1874, 1875, 1876 
wan  lir*  more  than  during  ISTK  lS7"-i,  1873,  the  total  number  of  deaths 
wiiN  only  7H  more.  As  a  ctuisequenoe  of  the  c<uifidence  inspired  in  the 
public  by  these  measures,  in  spite  of  tho  present  general  commercial  de- 
presMiiin,  tliffe  wen*  less  thim  "^00  emi»ty  houses  in  Tottenham  in  1876, 
"fhilo  in  1871 — n  time  of  great  coiunierciat  prosperity  generally — the  num- 
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ber  waa  as  high  as  600."  Such  figures  really  need  no  comment.  They 
appeal  to  the  pocket  of  the  capitalist  as  well  as  to  the  heart  of  the 
philanthropist. 

In  some  placoa  quite  extensive  works  have  been  accompUshod  by  the 
co-opcratioa  of  public-ftpiriled  citizens,  without  the  formation  of  a  so- 
ciety as  heroin  suggested.  Meetings  of  citizens  have  been  held,  gener- 
ally with  a  view  to  relieving  the  town  from  malaria;  funds  have  been 
raised  by  subscription  or  assessment,  engineers  employed,  and  thorough 
drainage  of  suspected  spots  carried  out,  with  very  gratifying  results. 
This  has  been  notably  the  case  at  Bay  Ridge,  in  the  immediate  vicinity 
of  New  York.  Although  in  these  cases  the  work  is  not  that  of  a  sanitary 
association,  yet  it  is  done  with  private  funds,  and  under  the  supervision  of 
private  individuals,  and  serves  well  to  show  what  energy  and  public  spirit 
can  accomplish  iu  this  direction.  The  following  account  of  the  work  at 
Bay  Uidgo  was  kindly  furnished  by  Geo.  T.  Hope,  Esq.,  who  was  ap- 
pointed commissioner  to  supervise  and  direct  the  work  in  company  with 
Messrs.  Adrian  B.  Dcnyse  and  Uulof  Van  Brunt. 

*'  Bay  Ridge  adjoins  the  Routherly  ed^  of  Brooklyn,  and  is  bounded  toward  the  west 
by  that  entrance  to  New  York  harbor  called  'the  Narrows.*  The  land  rises  from 
the  wuter  by  irregular  ifradtttions,  until,  at  the  diRtance  of  somewhat  more  than  a  mile 
from  the  shore,  an  elevatiuu  oC  over  one  hundred  feet  above  the  tido-lcvel  ia  gained, 
from  which  point  It  desoeodn  until  it  roaches  the  grade  of  the  extensive  and  level- 
tract,  parts  of  which  hear  the  expresBive  names  of  i'^'a^bush,  /^^flands,  etc.  The  Bay 
Ridge  elevation  in  a  coutiuuation  of  the  heights  of  Proapect  Park  and  Greenwood 
Cemetery,  which  stretch  through  the  intervening  part  of  Brooklyn  almost  to  the  south* 
erly  extremity  of  Bay  Kidge.  The  westerly  slope  has  lost  nearly  all  of  it3  forest 
BTowth,  while  much  of  such  growth  still  remains  on  the  easterly  slope.  The  subsoil 
is  nearly  everywhere  sandy,  aiul  is  without  rock  save  now  and  then  a  boulder.  There 
is  found  occasionally  an  underlying  btratum  of  tenacious  soil,  reddish  in  color,  and 
known  in  the  neighborhood  as  "  hard  pan."  This  material,  which  sometimes  crops 
out  to  the  surface,  is  geoerally  found  in  patches  widely  separated  from  each  other. 
It  has  been  shown  in  welt-digging  that  the  prevailing  sandy  subsoif  reaches  down  fifty 
or  seventy-five  feet  bclnw  the  surface.  There  has  been  found  also,  in  a  very  few  in- 
stances, during  the  pructiss  of  excavating  for  drainage,  a  thin  stratum  of  whitish  clay. 

*•  Nearly  twenty  years  ago  (in  1859)  the  unusual  prevalence  of  intermittent  fevers 
led  a  few  of  the  inhabitants  to  seek  for  the  cause,  and  n.  half-day's  travel,  pioneered 
by  an  intelligent  and  life-long  resident,  disclosed  the  fact  that,  while  Bay  Ridge  con- 
tained no  marshes  within  its  limits,  just  beyond  its  borders,  low  down  on  the  e;isteru 
elope  of  its  elevated  portion,  and  in  tho  Fort  Hamilton  district,  close  to  its  southern 
boundary,  there  were  to  be  found  a  great  many  ponds  and  marshes  of  stagnant 
water. 

*' Residents  of  Bay  Ridge  and  Fort  Hamilton  nnited  in  an  effort  to  secure  legislative 
authority  for  removing  the  nuisance,  and  for>raising  the  needed  money  by  asaesamenta 
upon  property  in  Bay  Ridge,  Fort  Hatnilton,  and  so  much  of  the  adjacent  district  as 
needed  to  be  drained.  An  Act  to  this  end  was  passed  and  commissioners  were  ap- 
pointed to  carry  it  into  effect.  The  law  prescribed  that  the  commisaioners  abould  not 
be  residtntA  nf  the  districtA  to  b«  assessed,  and  at  the  same  time  fixed  their  oompenaa- 
tion  at  an  insignificant  sum.  The  result  was  tliat  a  long  time  elapsed  without  action. 
In  the  end  these  commissioners  resigned,  and  the  occurrence  of  the  war  of  secession, 
and  the  ^nancial  evils  apprehended  from  it,  led  some  of  the  inhabitants  to  seek  and 
secure  from  the  legialaturc  an  enforced  delay  in  the  work.     Many  of  the  reaideats 
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w«re  opposed  to  the  effort  to  dry  up  the  MMirces  of  ioterniitteni  tfren.  nr^ag  an 
their  reoaon  for  this  opposition  *  tbat  the  place  wan  very  healtby,  tbut  uo  one  hod 
ever  died  of  chilU  oud  fever,  that  that  diaeose  wa^i  readily  kuowu  and  ouiil/  treated, 
that  it  wajH  a  gooil  thiug  that  thoir  diAeaoea  took  that  form,  and  that,  If  the  adrocatea 
of  drainlDg  were  sacceasful  and  that  fever  disappeared,  iionie  other  form  of  oi«ea«e. 
more  dangerous  and  more  difficult  of  cure,  would  be  sure  to  take  its  plaoe  I  *  They 
fortified  their  position  by  an  appeal  to  the  lartfe  number  of  people  of  very  adronoed 
ages  who  had  Hpcnt  thfiir  whole  liven  in  the  neighborhood. 

Notwitbstaudiu^  these  ari^uments  and  appreheusions,  the  parties  who  favored 
drainage  were  unconvinced,  and  in  IHOO  the  Fort  Hamilton  part  of  the  district  com- 
prised in  the  uhg-inal  Act  was  set  aiKirt  as  a  distinct  drainag'e  district,  and  the 
commissioners  ap]x>inted  have  accomplished  much  for  the  'general  health  under  tiw 
provisions  of  the  law. 

Mj  own  intimate  reUtion  to  drainage  is,  however,  confined  to  the  northerlj,  or 
Baj  Ridge  di^trivt,  which  comprises  a  large  region  outside  of  and  northerly  and 
easterly  from  Bay  Ridge,  in  which  outaide  distriot  the  pouds  drained  were  located. 
In  the  year  following  this  setting  apart  of  the  Fort  Hamilton  district,  the  law  was  re* ' 
vised  as  to  the  remainder  of  the  region  included  in  the  original  Act.  The  anionnt  to 
be  expended  woa  limited  to  $30,000,  and  a  provision  for  appointing  as  oommimionera 
parties  immediately  interested  and  living  within  the  boundaries  of  the  district  waa  in- 
cluded iu  the  amended  Act. 

Action  was  promptly  taken  ;  the  entire  amount  named  in  the  Act  waBOSBCwed  and 
collected,  and  tbe  work  wu3  begun.  It  was  soon  apparent  to  the  Commiseionen  that 
to  accompliah  the  needed  work  with  the  means  at  their  disposal  required  very  judi- 
dons  and  deliberate  progress.  Tbe  earlier  expenditures  were  at  puiutH  where  the 
greatest  results  could  be  obtained  at  the  least  cost,  and  tbey  snfBeed  to  dr^in  tbe 
water  from  several  scries  of  largo  ponds  and  marshes,  and  leave  tbe  laud  in  a  condition 
for  profitable  tillage.  Where  a  thrifty  growth  of  corn  stood  in  the  autumn  there  had 
but  a  year  or  so  before  been  a  largo  pond,  in  which  one  '  rashly  importunate*  had 
found  her  death  by  sniddal  drowning.  From  that  time  to  this  the  work  has  been  in  a 
state  of  judicious  progress,  tbe  commissioners  have  been  learning  better  how  to  per- 
form their  task,  and  the  funds  have  grown  from  interest  on  their  investment  until  the 
expenditures  in  the  work  already  aocompliahed  exceed  the  sum  originally  placed  In 
their  hands,  while  thny  still  have  work  to  do  and  money  to  expend. 

Tbe  matters  of  greatest  interest,  however,  are :  What  was  drained  ?     How  wae  it 
done  ?  and,  With  what  effect  t    In  the  first  place,  all  of  the  ponds  and  marshes  which 
were  at  a  sufficient  elevation  to  permit  the  water  to  be  drawn  off.  either  iuto  the  N' 
rows  or  into  the  lower  New  York  Boy,  have  been  emptied  into  those  waters.     This  h 
been  done  by  laying  several  milcii  of  drain-pipe,  which,  of  oourae,  accomplished  ite 
purpose  effcctnally. 

Iu  other  caAos  the  discovery  of  what  have  ot  some  day  api-arently  been  portions  of 
a  sea-beach,  with  deep  deposits  of  beach-sand  and  gravel,  has  furnished  faoilities  for 
carrying  off  great  quantities  of  water. 

Buocessive  dry  wells  or  cisterns  have  been  dug  and  walled  up.  the  water  being  per* 
initted  to  flow  out  of  one  iulo  the  otheis  sucoesaively  as  it  rises  to  a  fixed  height. 
These  are  so  arranged  that  if  at  any  time  there  is  a  deposit  of  any  earthy  snbetance 
that  will  not  permit  the  free  passage  of  water,  ready  aooeas  can  be  had  to  them  for  the 
purpose  of  removing  such  deposit  and  substituting  clean  sand  or  gravel  iu  its  place. 
No  necessity  for  this  has  yet  occurred,  however.  The  water  is  led  by  pipes  from  tbe 
ponds  to  tliese  cisterns,  and  the  result  is  the  same  os  wonld  be  produced  upon  a  baain 
fall  of  water  by  making  a  hole  through  its  liottom.  In  effect  the  bottom  is  knocked 
out  of  the  banine  which  form  tbe  |>onds.  It  has  been  found  in  the  progress  of  the  work 
that  the  marshei  are  formed  in  places  where  there  is  an  underlying  stratum  of  the 
*hanl  pan'  l>efore  spoken  of,  when  the  centre  of  the  patch  is  depressed  below  the 
outside  edges.     These  strata  are  of  vaiying  depths,  being  aoroetimes  but  a  very  few 
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fe«t,  and  in  others  tvrenty  feet  or  more  in  thicknosa.  In  other  coseA  wells  have  been 
duic  so  deep  as  to  reach  the  point  of  perpetual  water,  which  i»  found  nt  the  tdde-level 
of  the  bay,  and  into  these  the  water  is  led  from  the  ponds  b>'  pipes.  Snob  wells  require 
to  be  occamonoUy  cleAnod  of  ftediment,  nod  although  they  onrry  the  water  away  but 
jJowIy,  they  have  accomplished  some  good  work.  In  a  few  cases,  and  where  the 
sheets  of  water  are  always  clear  and  remain  fall,  or  nearly  so,  during  the  entire  year, 
the  extent  of  the  ponds  has  been  diminished  by  filing  in  their  borders,  and  these  bor- 
ders have  been  laid  up  with  stone,  or  grossed  bo  as  to  leave  no  margin  of  decaying 
vegetation  at  any  time.  The  Commissioners  are  satisfied  that  noxious  exhalations 
proceed  Cton  ponds  which  are  to  a  considerable  extent,  if  not  altogether,  dried  up  by 
snnuner  heats  and  droughts,  and  not  from  ouch  as  have  steep  sides  and  are  always 
folL  They  have  become  satisfied  alra  that  saturated  soil  is  harmful,  and  many  acres 
of  such  soil  have  been  drained  ;  acres  which  had  ceased  to  be  tillable  have  been  made 
fit  fur  the  plow  early  in  the  spring,  owing  to  the  surplus  moisture  being  carried  off  and 
emptied  into  the  bay  of  New  York.  So  far  as  has  been  possible  in  thesocces^ive  drain* 
tug  of  the  marshes,  the  water  has  been  drawn  off  late  in  the  autumn,  in  order  not  only 
that  they  should  be  thoroughly  dried  up  before  the  return  of  t^ummer  heats,  but  that 
the  underlying  jtcaty  bottoms  shoold  in  the  mean  time  be  subject  to  the  freesing  effecta 
of  the  winter, 

*'  Nine-tenths  of  the  work  is  aocompllahed,  and,  notwithstantling  the  apprehensions 
of  those  .who  opposed  the  movement,  no  new  disease  has  supervened  ;  the  inhabitonta 
still  grow  old.  and  all  now  seem  willing  to  dispense  with  iniermittent  fever. 

"^  It  has  been  the  aim  of  the  Commissioners  to  secure  drainage  to  the  depth  of  at 
least  four  feet  below  the  surface-level,  so  as  to  have  no  saturated  soil  within  tliat  dis- 
tance of  the  surface.  The  ponds  and  marshes  drained  exhibit  a  zich  soil,  which  is  soon 
fit  for  profitable  cultivation,  and  their  till&gt  is  found  to  promote  the  object  of  the 
Commiasioners. 

**  In  looking  over  this  communication,  I  fear  it  may  be  misleading  as  to  the  former 
prevalence  of  miasmatic  fevers.  A  large  proi>ortiou  of  the  inhabitants  have  had  no 
personal  experience  of  them  during  their  residence  in  the  place;  and  yet  they  were 
prevalent  enough  to  make  many  of  the  citiaens  willing  to  spend  money  for  their 
eradication. 

*'  In  order  to  fumiah  more  deftnito  proof  of  the  valuable  effect  of  the  drainage  than 
the  confident  belief  oT  the  Commissioners  and  the  general  declaration  of  the  inhabitants 
wonld  afford,  written  inquiries  were  addressed  to  two  gentlemen  whose  opportunities 
for  accurate  knowledge  are  HU}K}rior  to  those  of  any  others.  One  of  these  is  Mr.  George 
Self,  who  for  many  years  has  been  the  proprietor  of  the  principal  grocery  and  general 
store  in  Bay  Ridge.  In  his  reply  he  writes  :  '  In  your  not«  you  ask  me  to  s))eak  from 
experience  and  observation  us  to  the  results  of  drainage  in  this  region.  As  to  my  exr 
perience.  the  change  is  very  marked  :  my  sales  of  quinine,  which  is  the  remedy  used 
almost  exclusively,  are  less  than  one-fourth  of  what  they  were  ten  years  ago.  I  con- 
sider this  falling  off  due  entirely  to  the  effect  of  drainage,  as  my  trade  for  other  goods 
is  much  lai^ger  now  than  it  was  then.  As  to  my  observation,  I  don't  see,  in  all  my 
travels  around  the  country,  any  genuine  cases  of  fever  and  ague ;  in  foot,  chills,  oa 
they  were  usually  called,  have  disappeared  A  few  days  ago  I  had  a  conversation  with 
the  doctor  on  this  subject,  and  one  of  bis  remarks  was  to  the  effect  that  "  they  (the 
Drainage  Commissioners)  have  taken  many  a  dollar  out  of  my  pocket ;  '*  I  think  I  can 
say  the  same.'  The  other  party  addressed  is  Dr.  Fred.  C.  Do  Hund,  an  esteemed 
physician,  having  an  extensive  nod  an  extending  practice  in  the  entire  township.  His 
residence  is  in  the  village  of  New  Utrecht,  which  lies  a  mile  or  more  east  of  Bay  Ridge. 

"  Under  the  date  of  March  20,  1879,  he  writes :  *  In  reply  to  yours  of  32d,  I  can 
say  that  the  drainage  of  the  ponds  and  marshes  in  the  town  has  greatly  lessened  the  con- 
sumption uf  quinine ;  that  tlie  formerly  prevniliug  fevers  (intermittent  and  remittent) 
are  dying  out  for  want  of  their  accuslonied  food— in  fact,  we  have  had  very  few  cases 
of  the  old-style  fevers  for  the  past  few  years ;  and  I  most  credit  the  work  of  drainage 
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for  the  fact.  If  the  work  is,  as  yon  mij,  not  yet  perfectly  done^  Btill  it  hoa  greaUy 
beneRted  ibe  com  muni  ty.  As  regards  the  new  and  foshioDJkble  fevera  of  the  day, 
*' malarial, **  wc  bare  bad  very  few  coaea.' 

"  Tiie  program  of  the  draiuige  i«  marked  by  the  progreastTe  baziiahniesi  of  inter- 
mittent fever.  It  in  denigued  that  the  wurk  Khali  be  completed  daring  the  prevent 
year;  aod  there  is  no  reason  for  doubting  the  complete  aooompUahment  of  the  por- 
poee  for  which  it  w-aa  undertaken. 

'^'Thoae  who  once  opposed  the  expenditare  now  erpreas  tboir  aatitfaction  with 
what  haa  b«en  done ;  and  wherever  in  other  places  ench  facilities  for  draining  exist,  it 
ia  unwise,  and  worae  than  that,  to  neglect  it.  The  good  gained  will  amply  jostify  the 
labor  and  the  cunt." 

In  1874  an  association  "was  formed  in  Ir\nng^on,  N.  Y.,  called  the 
"Irvington  Neighbors."  Tlio  constitution  define*  its  oUjocts  to  be  the 
promotion  of  the  highway  improvements,  the  fostering  of  the  lesthcticai 
characteristics,  the  encouragement  of  the  educational  departments,  and 
the  conservation  of  the  health  of  the  neighborhood.  In  the  summer  of 
1S78  the  increasing  prevalence  of  malarial  fevers  along  tlio  easterly  bank 
of  the  Hudson  River  from  Dobb's  Ferry  to  Tarrytown,  including  Irving- 
ton,  induced  this  body  of  gentlemen  (at  present  forty-six  in  number)  to 
have  the  territory  examined  by  sanitary  engineers,  with  reference  to  the 
eradication  of  the  disease.  By  the  kindness  of  Mr.  Cyrus  W.  Field  I 
have  been  able  to  consult  the  various  printed  documents,  in  which  the 
unsanitary  conditions,  fumislitng  a  nidus  in  all  probability  to  the  malarial 
poison,  arc  stated  to  be  the  following:  too  many  trees  and  too  much 
shrubbery  in  the  vicinity  of  the  small  streams  and  ponds,  so  that,  in  many 
places,  the  ground  along  their  borders  is  always  wet,  and  is  never  exposed 
lo  the  sunlight;  the  shallowness  of  these  ponds  and  streams,  so  that,  as 
the  amount  of  water  in  them  is  increased  or  diminished,  considerable  areas 
of  land,  covered  with  decaying  organic  matter,  are  alternately  flooded  and 
exposed  to  tiieair;  the  existence  of  numerous  small  tracts  of  land  so  situ- 
ated that  tbey  are  not  properly  drained  by  the  natural  watercourses,  and 
are  therefore  covered  with  shallow,  stagnant  ponds  or  marshes;  the  min- 
gling of  salt  and  fresh  water  in  b<tgs  and  marshes  along  the  river-bank, 
alternately  covered  by  the  tide  and  exposed  at  its  eblj — a  result  of  the 
building  of  the  Hudson  River  Railroad  embankment  along  the  river- 
side; and  the  pollution  of  the  water  courses  along  a  great  portion  of  their 
length  by  house-drainage  and  sewage,  the  leakage  from  cesspools  and 
privy- vaults,  and  the  refuse  of  stables,  cow-yards,  hog-pens,  and  a  slaugh- 
ter-house and  offal-boiling  establtslnnent.  The  recommendations  of  the 
engineers  included  the  straightening  of  the  courses  of  the  brooks  in 
places  where  this  seemed  necessary;  the  thorough  cleaning  of  their  bot- 
toms and  borders;  the  construction  of  surface-drains  in  some  places  and 
of  sub-drains  in  others;  the  removal  of  shrubbery  and  trees  in  various 
localities,  so  as  to  expose  the  southern  banks  of  watercourses  to  the 
sunlight;  the  removal  of  all  cesspools,  privy-vaults,  etc.;  the  general 
adoption  of  ash-  or  earth-closets;  the  conveyance  of  tho  house-drain- 
age by  properly-laid  pipes  into  the  river  where  practicable,  and  other- 
wise the  disposal  of  it  by  sub-irrigation;  the  prevention  of  the  pollution 
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of  stroams  by  stables,  hog-pens,  slaughter-houses,  etc. ;  the  drainage  of 
low,  marshy  lands  east  of  the  railroad  by  pipes  opening  into  the  river  just 
above  low- water  level,  and  furnished  with  flap- valves  to  prevent  the  influx 
of  tide-water;  and  the  partial  closing  of  the  inner  or  shore  end  of  the 
railroad  culverts  by  a  wall  of  cemented  masonry  higher  than  the  highest 
tide-level. 

The  attempt  on  the  part  of  certain  citizens  to  carry  out  some  of  the 
recommendations  above  mentioned  has  resulted  in  litigation,  and  the 
sanitary  improvement  of  the  locality  is  therefore  for  the  present  in 
abeyance. 

Besides  the  effect  of  such  improvements  upon  the  physical  well-being 
of  the  rural  population,  there  will  be  other  results  of  even  greater  impor- 
tance. The  duties  devolving;  upon  the  members  of  such  associations  will 
bring  them  face  to  face  with  some  of  the  great  problems  of  the  age,  and 
make  them  acquainted  with  the  thoughts  of  the  best  minds  upon  the  sub- 
jects in  hand.  With  an  increase  of  knowledge  on  sanitary  matters  will 
come  an  interest,  more  or  less  vivid  according  to  the  natural  fervor  of 
individual  character,  in  the  prevention  of  disease.  People  will  begin  to 
take  pride  and  joy  in  tlie  fact  that  the  wand  so  long  held  by  what  may  be 
called  the  medical  priesthood,  is  now  in  their  own  hands.  They  will  begin 
to  realize  that  disease,  so  far  from  being  due  to  the  operation  of  occult 
forces  and  only  intelligible  to  those  learned  in  the  jugglery  of  the  schools, 
is  produced  by  causes  which  are  largely  within  their  own  control.  This 
opinion  is  even  now  expressed  freely  among  the  laity,  but  it  still  sounds 
too  much  like  the  echo  of  a  medical  preface,  or  the  senseless  repetition  of 
a  well-trained  parrot,  and  not  like  the  expression  of  a  vital  and  earnest 
conviction. 

With  such  a  conviction  will  come,  hand  in  hand,  an  increased  appre- 
ciation and  understanding  of  science  and  its  methods  of  investigation  and 
proof.  Scientific  men  are  now  looked  upon  by  people  in  general  some- 
what askance;  they  are  considered  dogmatic,  opinionated,  and  supercili- 
ous. When  people  come  to  do  a  little  scientific  work  for  themselves, 
however,  and  find  out  how  carefully  every  observation  must  be  taken  and 
every  source  of  error  avoided,  they  will  learn  how  much  more  reasonable 
it  is  to  be  dogmatic  about  facts  than  about  inferences,  and  how  difficult  it 
is  too  for  one  to  avoid  the  appearance  of  being  opinionated  and  supercili- 
ous, when  he  is  forced  to  discuss  a  question  with  all  the  facts  of  which 
he  is  familiar,  with  a  person  who  evidently  knows  not  enoug:h  of  the  sub- 
ject even  to  be  aware  of  his  own  ignorance.  They  will  gradually  acquire 
that  accuracy  of  observation  and  prooision  of  statement  which  are  so 
necessary  in  ascertaining  and  imparting  the  exact  truth,  and  the  mental 
training  chey  gain  in  thi^  way  will  be  of  immense  advantage  to  them  in 
other  pursuits. 

There  is  a  wide  field  for  speculation  in  estimating  the  probable  or 
possible  advantage  to  the  commonwealth,  which  might  result  from  such 
general  and  extensive  observation  of  diseases  and  their  modes  of  propa- 
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Ration  and  disseminatJon,  To  the  hundreds  oi  jjersons  who  now  collect 
facts  bearing  on  the  characteristics  of  opideinic  and  endemic  diseasedi 
millions  would  be  added.  The  number  of  tabulated  facts  might  become 
so  immense,  that,  instead  of  theories  upon  these  obscure  subjects,  we 
might  discover  laws,  and  then  we  should  have  a  substantial  grasp  on  the 
throat  of  every  pestilence.  Moreover,  the  advance  of  scientific  knowledge 
and  of  scientlftc  modes  of  thought  among  the  people  would  give  the  death- 
blow to  quackery  of  alt  kinds.  Quackery  flounshes  in  the  same  soil  with 
superstition.  Kill  one  and  the  other  dies^  or  rather,  destroy  the  common 
root  of  both,  which  is  a  habit  of  inacourate  thought,  and  both  will  wither 
away  and  disappear. 

Such  a  consummation  is  far  in  the  future;  but  earnest,  whole-souled 
work,  in  even  the  narrowest  of  the  directions  indicated,  could  not  but  bring 
orth  whole*:mie  fruit  ttlmost  with  its  inception. 
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Site, 

Ik  fixing  upon  the  site  of  a  school-housei  we  should  consider  that  the 
persons  for  whom  the  house  is  intended  are  of  a  class  peculiarly  suscepti- 
ble to  the  influence  of  bad  hygienic  surroundings,  and  that  this  suscepti- 
bility is  increased  by  the  closeness  of  their  contact  during  school  hours. 
Nothing  gives  a  clearer  proof  of  the  advanced  civilization  of  a  community 
than  the  habitual  choice  of  excellent  sites  for  schools.  In  entering  a  Swiss 
village,  this  is  one  of  the  points  which  first  strike  the  eye  of  a  stranger. 

In  the  climate  of  the  northern  United  States  and  of  the  northern  half 
of  Europe,  a  school-house  ought  to  be  so  placed  as  to  receive  the  direct 
rays  of  the  sun  in  each  room  during  some  part  of  every  day  in  the  year. 
In  order  to  attain  this  result,  »evsral  things  must  be  attended  to.  The 
site  must  not  be  overshadowed  by  houses,  trees,  or  a  hill.  Verandas, 
however  necessary  in  more  southern  latitudes,  are  not  proper  in  ours.  All 
*'  architectural  features,"  whether  intended  for  beauty  or  for  use,  should 
be  strictly  kept  from  interference  with  the  distribution  of  sunlight.  The 
architect,  in  planning  enclosed  spaces,  court-yards,  or  flanking  projections, 
and,  in  fact,  in  all  ca.ses,  even  the  simplest  possible  one  of  a  plain  square 
or  oblong  buildings  should  consider  the  "orientation"  of  the  rooms,  and 
should  know  how  long,  and  at  what  angle,  he  has  a  right  to  expect  the 
sun  to  shine  into  each  room.  It  is  obvious  enough  that  a  room  lighted 
exclusively  by  northern  windows,  in  a  wall  running  east  and  west,  will 
have  a  very  deficient  supply  of  sunlight.  It  is  best  to  place  the  house  so 
that  the  corners  will  indicate  the  four  cardinal  points,  and  tha  faces  will 
look  to  the  south-east,  south-west,  etc.  It  is  unfortunate  that  the  leading 
streets  in  some  of  our  great  cities,  as  New  York,  run  in  such  a  direction 
that  this  is  impossible,  and  that  one  side  of  each  house,  in  most  sites,  re- 
ceives no  sun  for  many  weeks  in  winter.  A  corner  site  avoids  this  objec- 
tion to  some  extent,  and  combines  the  further  advantage  of  a  free  current 
of  air,  from  two  directions  at  l<?a»t,  M-hich  is  of  use,  not  only  in  sununer, 
but  in  assisting  natural  or  trans-mural  ventilation  in  winter. 

Dampness  is  a  most  serious  fault  in  the  site  for  a  school  building. 
This  may  arise  from  tlie  neighborhood  of  ponds  and  swamps,  or  tree«  in 
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excessive  number;  and  must  then  be  remedied  by  draining  or  filling  '  the 
swamp  or  pond,  or  felling  the  trees.  It  may  also  be  due  to  the  impervi- 
ous nature  of  the  soil:  a  difficulty  easily  remedied,  if  the  site  is  elevated, 
by  a  proper  use  of  drain-pipe  and  trenches  about  the  house-lot.  If,  how- 
ever, it  be  due  to  the  conformation  of  the  strata  giving  rise  to  springs  of 
water  on  the  site  of  the  house,  the  difficulty  may  be  insuperable.  If  the 
water  cannot  be  diverted,  the  site  must  not  be  used;  for  concrete  floors 
will  not  keep  out  water  from  a  cellar  built  in  a  saturated  soil.  An  ele- 
vated site  is  generally  preferable  to  a  low  one,  on  the  ground  of  better 
drainage,  more  abundant  sunlight,  and  a  freer  supply  of  air.  Even  high 
land,  however,  is  often  boggy  or  full  of  springs  of  water. 

The  bottom  of  the  cellar  ought  to  be  at  least  three  feet  above  the 
average  level  of  the  water  in  the  soil.  If  this  seems  impracticable,  let  tile- 
drain  be  run  around  the  cellar  at  the  depth  of  its  floor,  and  furnished  with 
a  discharge  at  some  lower  point.  In  some  cases  it  will  be  necessary  to 
place  the  cellar  floor  at  or  near  the  ground  level. 

Much  complaint  is  made  of  the  excessive  dryness  of  the  air  in  some 
schools  and  houses;  but  this  is  a  slight  fault  compared  with  the  dampness 
emanating  from  floors,  walls,  and  soil,  which  has  been  shown  by  eminent 
authority  to  be  productive  of  consumption,  catarrh,  and  rheumatism. 

A  common  fault  is  excessive  exposure.  On  the  whole,  a  high,  even  a 
bleak  site,  is  better  than  a  low  one;  but  it  is  seldom  that  either  is  a  neces- 
sity. 

The  neighborhood  of  noisy  trades  or  occupations,  or  such  as  pollute  the 
air  with  smoke,  dust,  or  smell,  must  be  avoided.  Foundries,  railway- 
stations,  markets,  shambles  and  stables  are  among  the  places  to  be 
shunned.  For  certain  moral  reasons,  also,  the  neighborhood  of  crowds  of 
people  is  apt  to  be  undesirable. 

Some  Points  in   ConHntction, 

The  doors  of  the  school-house  ought  to  open  outward  toward  the 
street,  to  prevent  a  block  in  case  of  a  panic,  such  as  an  alarm  of  fire  oo- 
cHHions.  With  the  same  view,  it  is  necessary,  in  the  case  of  a  large  school, 
to  make  them  from  eight  to  twelve  feet  wide.  One  such  door  should  be 
]>laced  close  by  the  foot  of  each  staircase;  if  possible,  directly  in  front  of 
it.     The  doorway  bhould  always  he  wider  than  the  stair  that  leads  to  it. 

The  entries  and  corridors  must  be  spacious  relatively  to  the  staira, 
especially  at  the  foot  of  the  latter.  In  large  houses  a  width  of  ten  or 
twelve  feet  is  required.  They  should  be  lighted  directly  from  out  of 
doors  when  possible;  and  the  lights  should  bo  placed  at  opposite  ends,  so 
as  to  insure  a  free  natural  ventilation,  which  on  many  days  of  the  year, 
even  in  winter,  is  the  best  for  entries.  It  is  hard  to  ventilate  entries 
that  occupy  the  centre  of  schools;  while  entries  or  corridors  that  possess 


'  Filliug,  without  proridinf^  on  outlet  for  the  watery  often  niaulta  u  the  production 
of  a  pf^rmauGDtly  damp  spot  of  grouad. 
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H  natural  ventilation  furnish  a  tiesirable  means  of  supplementing  the  de- 
ferts  of  th«  air  in  rooms. 

The  staircases  shuukl  be  iire-proof,  that  is,  isolated  by  solid  brick-walls 
on  three  sides  if  possible.  Like  the  entries,  they  must  be  lighted  from 
the  outside.  There  must  be  at  least  two  staircases  for  a  building  con- 
taining six  hundred  Bchulars;  and  some  architects  will  consider  tlirue 
necessary-.  The  width  must  be  at  least  six  feet  in  th«  upper  story,  and 
eight  in  the  lower;  and  the  height  of  the  steps  must  not  be  too  great  for 
young  children.  Spiral  stairs  are  inadmissible,  for  the  steps  are  very 
narrow  next  the  well,  and  if  the  child  falls  on  the  stair  the  descent  is  very 
steep  on  that  side.  Wedge-shaped  steps  are  inadmissible  for  the  same 
reason,  though  common  in  private  houses.  Wells  are  dangerous,  if  not 
protected;  the  staircases  should  be  sheathed;  balusters  are  totally  un- 
necessary, and  the  rail  should  he  about  four  feet  above  the  riser,  A  stair 
which  ascends  the  height  of  a  story  without  a  break  is  not  desirable;  one 
or  two  landings  should  be  introduced  to  funiish  a  momentary  resting- 
place. 

A  clean,  dry  cellar  is  a  suitable  place  for  play-rooms,  provided  the 
sunlight  and  air  enter  freely.  If  the  ceiling  is  high,  a  gymnasium  may 
be  placed  there  under  the  same  conditions  as  to  light  and  air.  The  floor 
of  such  rooms  should  be  of  hard  stone  or  face-brick,  in  order  to  avoid  the 
dust  which  comes  from  softer  materials.  It  is  well  also  to  set  the  stone  or 
brick  in  cement,  and  to  cement  the  walls,  for  dampness  must  not  be  per- 
mitted to  exist.  An  excellent,  but  costly,  device  for  floors,  lately  intro- 
duced, consists  of  damp-proof  layers  of  asphalt  and  cement  in  both  the 
floors  and  walls.  No  school-room  ought  to  be  in  a  cellar,  or  eveo  partially 
underground. 

The  (irst  and  the  second  stories  may  contain  all  the  school-rooms;  the 
third,  a  large  hall  for  daily  assembly,  and  other  rooms  for  cabinets,  libraries, 
laboratories,  drawing,  miisic,  etc.,  if  required.  It  is  very  desirable  to  re- 
strict school-houses  to  this  height.  School-girls  in  their  teens  suffer  from 
having  frequently  to  climb  to  the  third  or  fourth  story.  The  fatigue  and 
annoyance  tell  upon  them;  and  they  are  apt  to  be  unwilling  to  descend 
for  recess,  and  so  lose  the  benefit  of  the  outer  air,  while  the  rooms,  in  the 
meantime,  cannot  be  properly  aired  out  during  their  presence  in  recess 
time. 

ITeating  and  VentUaiion, 

This  subject  has  been  treated  at  large  in  another  part  of  this  work. 
A  few  special  points  may,  however,  be  mentioned  here. 

Excessive  cold  and  excessive  heat  are  both  liable  to  occur.  In  the 
typical  school-house  of  American  cities,  well-built  and  expensive  as  it 
usually  is,  the  latter  fault  is  much  more  common,  and  is  doubtless  a  natural 
concomitant  of  that  "  forcing-system  "  to  which  our  schools  seem  to  tend: 
a  system  implying  an  excess  of  mental  strain  (even  more  than  excess  of 
work),  which  induces  a  liking  for  bodily  warmth  in  proportion  as  it  dis- 
courages a  liking  for  active  sport. 
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It  is  rfimarkahio  that  Americans  seem  lo  prefer  a  warmer  room  than  is 
agreeable  to  Kuropeans.  Morin's  maximum  for  schools  \soi>^  F. ;  Ficker's, 
64°  F.;  Varrenlrapp's,  G5J°  V.  There  is  among  ourselves  the  same  differ- 
ence in  personal  liking,  some  being  best  suited  at  80®^  others  at  or  ne^tr 
64°,  and  that,  too,  in  natives  and  inhabitants  of  the  same  place. 

School-children  can,  beyond  a  doubt,  be  made  comfortable  at  G6^  (and 
even  much  lower  if  accustomed  to  it)  in  a  well-aired  room.  Of  cotirsw 
ohiKlreii  ought  not  to  sit  with  wet  clothing  in  a  cool  room.  Children 
who  are  badly  Ted  will  not  resist  cold  well  ;  nor  those  who  are  pam- 
pered, or  prevented  from  getting  exercise.  And  any  person,  child  or 
adult,  may  become  tender  and  delicate  in  a  short  time  by  accustomint^ 
himself  to  an  overheated  room.  It  is  very  hard,  in  a  changeable  climate 
like  ours,  to  avoid  the  latter  evil:  in  most  houses  there  is  placed  a  power- 
ful heating  apfiaratus,  which  cannot  be  made  to  "roargtMiily"  when  tlie 
weather  moderates;  and  a  set  of  gas-burners  is  used  which  raises  the  tem- 
perature several  degrees.  Attention  to  the  temperature  of  a  house,  in 
our  climate,  implies  quite  as  much  a  care  for  coolness  as  for  wannth  dur- 
ing the  changeable  spring  and  autumn  weather.  And,  when  it  comes  to 
the  practical  working  of  a  school-room,  it  is  very  easy  indeed  to  let  thn 
temperature  exceed  a  reasonable  point,  but  requires  constant  attention 
to  keep  it  down.  An  interesting  lesson  may  be  going  on,  or  a  written 
examination:  the  mind  works  well,  for  the  time,  at  a  fever  heat;  and  tho 
temperature  of  84*^  may  pass  quite  unnoticed.  It  is  needless  to  say  that 
such  a  strain  upon  the  system  is  followed  by  a  period  of  lassitude;  and  a 
state  of  lassitude,  again,  may  demand  a  slightly  raised  temperature. 
Thus,  by  degrees,  habits  of  preference  for  hot  rooms  may  be  forme<.l.  The 
teacher  may  be  as  unconscious  of  the  evil  as  the  scholar;  indeed,  if  fatigued 
she  may  require,  or  if  excited  may  not  notice,  an  unusual  heat. 

The  time  to  correct  bad  habits  in  this  respect  is  the  beginning  of  the 
school  year.  Every  one  then  comes  to  school  with  a  system  invigorated 
by  some  months  of  exposure  to  fresh  air;  and,  if  care  is  taken,  this  vigor, 
or  power  of  resisting  cold,  may  be  retained.  The  teacher  may  assist  by 
causing  the  children  to  take  frequent  exercise — play,  with  running  and 
shouting,  is  the  best — and  to  go  out  of  doors  frequently.  If  it  rains  or 
snows,  windows  may  be  opened  a  little,  while  the  children  are  engaged  in 
active  bodily  exercise,  such  as  calisthenics.  These  intermissions  should 
occur  as  often  as  once  every  hour,  and  last  five  minutes  at  a  time,  or 
longer.  Weakly  children,  those  liable  to  croup  or  rheumatism  or  other 
complaints  arising  from  e\(K)sure,  must  be  protected  meanwhile;  but  the 
fact  remains,  that  the  power  to  perform  work,  the  power  to  generate  heat, 
and  the  power  to  resist  catching  cold,  are  all  improved  by  frequent  vigor- 
ous use  of  the  muscles  and  lungs. 

The  personal  influence  of  a  vigorous  and  full-bloodefl  mfister  may  be 
very  beneBcial  in  correcting  the  errors  of  subordinate  teaehors  in  these 
respects, 

The  ventilation  of  a  school-room  is  not  altogether  a  simple  matter. 
I3y  confining  ourselves  to  one  method,  and  refusing  to  consider  uthent, 
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we  may  represent  it  as  simple;  but  for  special  cases  a  variety  of  plaii«i 
must  be  adopted. 

The  school-room  has  its  characteristic  odor,' as  the  prison  has.  It  is 
probable  that  a  great  deal  would  be  gained  if  we  could  banish  this  odor 
from  schools;  a  sensible  freshness  usually  implies  an  actual  purity  of  air. 
Nothing  is  of  more  importance  in  effecting  this  object  than  cleanliness. 
Clean  skins,  clean  heads  of  hair,  clean  feet  (or  well-wiped  shoes,  if  thu 
pupils  have  them),  and  clean  apparel,  can  be  encouraged  by  the  teacher's 
tnlluence;  and  domestic  visitations  will  often  effect  a  great  improvement 
among  the  poorer  class  of  scholars.  The  over-garments  of  the  children 
must  be  hung  in  a  safe  place,  with  gpod  ventilation  and  warming,  and 
abundant  room  to  avoid  contact  between  the  garments  of  the  children. 
This  place  should  not  be  the  school-room,  but  if  possible  a  closet.  Daily 
sweeping  of  the  floors,  and  weekly  scrubbiiig  of  ail  parts  of  the  floor  and 
wainscots  in  rooms  and  hallsand  stairs,  should  be  made  thorough  by  being 
associated  with  a  good  airing-out.  As  a  further  precaution  in  favor  of 
cleanliness,  it  is  recommended  to  select  wood  that  is  not  porous.  For 
the  floors,  hard  pine,  saturated  in  hot  linseed  oil  before  laying,  will  give  a 
surface  nearly  impenetrable  to  moisture  or  vapors,  which  dries  instantly 
when  washed,  and  is  very  durable. 

When  all  that  can  he  done  in  this  direction  !ias  been  done,  wo  may 
turn  our  attention  to  the  problem  of  a  supply  of  fresh  air. 

Here  we  have  before  us  three  questions:  1.  How  much  fresh  air  shall 
we  furnish  ?    2.  How  shall  we  get  it  in  ?    3,  How  shall  we  get  it  out  ? 

The  claim  of  an  hourly  removal  of  air  to  the  extent  of  100  metres  per 
head  (—about  3,500  cubic  feet)  is  theoretically  justified.  Practically, 
there  is  great  difliculty  in  bringing  so  large  a  quantity  in  without  causing 
a  draught.  A  school-room,  25  feet  by  3:2,  and  Vlj^  feet  high,  containing 
10,000  cubic  feet  of  air,  allows  a  space  of  200  cubic  feet  per  scholar,  sup- 
posing fifty  to  be  present.  It  is  not  practicable  to  make  school-rooms 
very  much  larger,  nor  will  school  authorities  at  present  consent  to  reduce 
the  classes  to  forty,  desirable  as  that  stop  would  be.  If  the  sup- 
posed room  be  ventilated  at  the  assumed  rate,  175,000  cubic  feet  of  air 
per  hour  must  be  removed  from  the  room;  that  is,  the  entire  air  must  bo 
ctianged  17^  times  in  an  hour,  or  once  in  three  minutes  and  twenty-five 
seconds.  If  the  cubic  space  allowed  be  increased  to  300,  as  is  actually 
done  in  some  schools,  the  contents  are  discharged  once  in  about  five 
minutes;  and  if  the  requisition  of  fresh  air  be  reduced  from  3,500  to  2,000 
cubic  feet,  which  may  be  considered  a  minimum,  the  time  for  discharging 
the  contents  of  the  room  becomes  about  nine  minutes,  Tliis  calculation 
illustrates  the  theoretical  dilficulty,  wliieh  lies  in  the  danger  of  producing 
a  draught  by  the  introduction  of  so  much  air. 

It  is,  however,  allowable  tu  admit  wann  air,  in  a  horizontal  dirootiori, 
at  the  ceiling  (Degcn),  at  the  velouity  uf  one  metro  (3.3  feet)  per  second. 
The  air  required  equals  in  round  numbers  ;J,000  feet  per  minute,  or  18,000 
feet  in  nine  minutes,  which  presupposes  a  free  aperture  of  10  square  feet; 
say  five  registers  without  gratings,  each  one  foot  wide  and  two  feet  long, 
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whicii  is  considerably  larger  than  is  usually  seen.  In  any  case,  a  large 
room  is  much  freer  from  draught,  during  the  passage  of  given  quantities 
of  air,  than  a  small  one. 

For  smaller  rooms,  with  the  same  number  of  pupils,  the  apertures 
should  bu  of  nearly  tlie  same  size.  As  regards  tliu  extraction  of  air,  fur- 
ther remarks  may  be  seen  under  "Ventilation^*  in  this  work. 

The  allowance  of  300  cubic  feet  of  space  per  scholar  is  claimed  by 
Prof.  Kedzie;  of  220  cubic  feet  by  A.  C.  Martin;  of  1-20-284  cubic  feet  by 
various  German  states;  and  of  70-100  cubic  fcct,acconling  loag-cs,  by  the 
New  York  Board  of  Education.  The  latter  requirement  is  acknowledged 
to  be  inadequate,  but  the  pressure  upon  the  schools  under  the  new  com- 
pulsory act  is  so  o^real  that  even  this  is,  to  some  extent,  an  iniprovemerit. 
In  Brooklyn,  the  vigilant  eye  of  Dr.  Bell  has  discovered  many  bad  places; 
in  one  examination,  made  in  Hi77,  he  found  two  rooms  cotitaiuing  an  al- 
lowance of  only  15  cubic  feet  and  2  square  feet  of  Hoor-space  per  scholar. 
As  regards  German  schools,  they  allow  small  space  and  little  change  of 
air,  and  are  generally  said  to  be  very  badly  ventilated. 

The  space  required  per  scholar  in  Saxony  is  5  square  feet;  in  Hessen^ 
4;  in  Prussia,  C;  in  WQrtembcrg-,  8.  In  Bavaria  there  are  special  require- 
ments for  different  ages;  for  children  of  8  years,  3.9  feet;  of  12  years,  5.0 
feet,  etc.  The  requirements  in  cubic  space  are  still  more  various,  ranging 
from  42  to  221  cubic  feet  per  head. 

A  few  points  are  here  added,  without  detail,  by  way  of  hints: 

Double  windows  check  cold  draughts,  economize  fuel,  and  may  aid 
essentially  in  ventilation  if  opened  in  a  certain  way. 

Evaporation  of  water  in  the  furnace-box  is  desirable;  the  effect  is 
found  to  be  pleasant. 

Air-tight  windows  and  Joints  require  a  full  system  of  ventilation  by 
flues. 

Exposure  to  a  draught  of  hot  air,  or  to  a  hot  stove,  is  to  be  avoided. 

The  experiment  of  ventilating  schools  by  a  steam-fan  ought  to  be 
tried.  The  method  by  exhaustion  througli  a  hot-air  shaft  is  certainly  ex- 
pensive, and  the  result  is  largely  dependent  on  weather.  That  by  win- 
dows and  doors  may  be  employed  to  advantage  in  almost  all  existing 
cases,  as  a  supplement  to  the  defects  of  any  "system**  which  has  been 
adopted. 

The  ordinary  open  ^replace  is  another  valuable  supplement,  but  is  not, 
in  our  climate,  sufGcient  or  suitable  for  the  entire  service  of  wanning  a 
room. 

A  large  house  is  found  in  general  more  difRcuIt  to  ventilate  than  a 
small  one  of  similar  construction,  especially  if  there  are  several  stones. 

in  general,  no  system  of  heating  and  ventilation  has  been  devised 
which  will  work  automatically,  without  supervision  on  the  part  of  the 
teacher  or  engineer.  In  other  words,  it  lakes  brains,  as  well  as  coal  and 
iron,  to  ventilate  a  house.  The  required  article  is  not  generally  to  be  had 
for  the  sum  {mid.  I  think  that  head-masters,  with  a  certain  amount  of 
instruction  in  the  details  of  management,  are  better  persons  to  have  the 


reapoimibility  than  janitors;  but  it  would  be  etill  better  to  improve  the 
quality  of  janitors,  and  to  bring  them  under  a  striot  supervision  by  sani- 
tary officers  or  committoes. 

The  best  system  yet  adopted  in  schools  requires  a  good  deal  of  watch- 
ing, and  cannot  be  intrusted  to  the  sole  care  of  a  janitor  It  is  for  hia 
interest  to  appear  economical  of  his  coal;  he  is  therefore  under  a  constant 
temptation  to  check  the  outflow  of  warm  air  from  the  rooms,  and  to  limit 
as  much  as  jxisaible  the  period  of  airing-out,  which  should  come  daily 
after  school.  Good  ventilation  is  an  end  which  cannot  be  gained  without 
the  expenditure  of  much  fuel;  for  iha  foul  air,  thrown  away,  is  xcm^i  air, 
and  the  heat  it  contains  is  necessarily  lust. 

There  is  one  point,  in  respect  to  ventilation,  wliich  has  an  especial 
bearing  upon  the  health  of  s4*hools;  1  refer  to  the  practice  of  drawing  air 
for  the  use  of  the  school  from  the  cellar,  the  inlet  from  ihc  outer  air  being 
closed.  Mention  of  this  improper  custom  has  been  already  niatle  under 
the  general  head  of  Ventilation  and  Heating.  In  the  case  of  schools  there 
is  a  special  impropriety.  In  winter,  for  example,  the  windows  of  the  cellar 
are  extremely  likely  to  be  closed;  and  in  many,  if  not  most  CAses,  very 
few  windows  are  allowed  to  be  open  in  the  school -rooms.  Whatever  we 
may  say  of  "  natural  ventilation" — and  there  is  no  doubt  of  its  import- 
ance— it  remains  true  that  the  character  of  the  air  of  rooms  is  mainly 
dependent  in  winter  upon  that  of  the  air  from  the  furnaces.  Suppose, 
then,  that  a  school-house  containing  800  pupils  receives  a  supply  of  air 
equivalent  to  ij,000  cubic  feet  per  head  per  hour,  or  l,tJOO,000  cubic  feeL 
If  we  suppose  that  100  cubic  metres  (say  3,500  feet)  per.  hour  enter  each 
room  by  the  way  of  natural  ventilation  directly  from  the  outer  air,  we 
must  deduct,  foi'  14  rooms,  49,000,  .say  50,000  feet  from  tlic  previous  sum, 
leaving  1,550,000  feet  to  be  furnished  by  the  furnace.  If  the  cellar-story 
contains  an  area  of  0,000  feet,  or  a  cubicill  capacity  of  00,000,  it  appears 
that  it  will  contain  a  supply  of  air  for  the  rooms  above  suflficient  to  last 
two  minutes  and  a  third.  What  then  must  happen?  Kither  the  air  must 
pass  into  the  rooms  tn  diminished  quantity,  or  else  some  new  supply  must 
be  opened;  and  both  these  events  doubtless  occur.  If  all  the  doors 
and  windows  of  the  cellar  are  kept  tightly  closed,  less  air  than  formerly 
must  enter  the  hol-uir  box.  Dut  some  must  continue  to  enter;  and  a 
large  part  must  come  from  above— i.  e.,  from  the  school-rooms,  through 
the  corridors  and  at  the  cellar  stairs — following  the  natural  law  which  com- 
pels cooled  air  to  descend.  A  circulation  of  foul  air  is  thus  established 
in  a  few  minutes  after  the  inlet  from  the  pure  outer  air  is  closed;  warmed 
foul  air  ascending  to  the  rooms,  and  cooler  foul  air  descending  to  the 
cellar.  The  practice  is  absolutely  indefensible,  sr>  long  as  the  rooms  are 
occupied.  It  is  only  allowable  after  all  the  scholars  have  left,  and  all 
parts  of  the  house  have  been  most  thoroughly  arred  by  opening  windows 
in  every  part  at  top  and  bottoTu.  Tlien,  if  the  cellar  also  is  perfectly 
clean,  it  may  be  proper  to  close  the  valve,  and  to  treat  the  entire  building 
as  a  single  closed  chamber  without  ventilation,  ujitil  the  school  reassem- 
bles.    It  is,  in  fact,  in  cold  climates,  better  to  do  this,  not  only  for  eco- 
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A  povjT  vmIv  taft  aMM  loof  tfcst  ibatefls  ne  loooi  cmglit  not  to 
Ibr  a  iMiBeBt.  It  is  txw^  that  dcSeata  ddftcB  oogbi  to  be  spAred 
it  istraet&Bt  the  Jbm-  cl  tA|w— ■■  m  <rioler,  or  m  nmlaral  ahrink- 
ia^  horn  tbe  frmlnf  of  iB-lce|iC  pcinei,  fead»  anay  little  children  to  con- 
ceal their  oatiinlwaata»  to  tbeurboffilyharsL  Batpcorisioo  (orsoehcaaaa 
can  be  ■aijp  10  aaall  canmXrj  ichoob  by  the  earth-  cloaet;  in  large  schools 
there  should  be  a  few  w»ter-cfeaet%  and  the  rmia  out -house,  when  there 
is  ooe,  shoold  communkate  with  the  school  by  a  dry  coTcred  w&y.  Most 
children  will  r«c{tttre  to  visit  the  place  oooe  ia  the  schooMay,  and  it  is  not 
right  to  torn  then  oat  of  doors  in  all  weathers  for  the  purpose.  This 
point  is  alnwBt  imtvefsailj  negieoted. 

Bo3rB  and  girls  should  not  have  to  use  the  same  privy.  There  ought  to 
be  two  buildings,  and  noc  one  divided  by  boards  into  two  pans:  a  board 
fence  should  separate  the  two  sexes  in  going  and  coining;  and,  where 
present  arrangements  are  bad.  the  boys  should  have  their  recess  at  a 
different  time  from  the  girls.  To  insure  decency,  and  to  check  immorality, 
a  trustworthy  monitor  might  be  appointed  not  only  for  recess,  but  to  ac- 
company every  child  who  goe»  out  during  school-hours. 

Many  hcIiooIs,  including  some  in  country-towns,  report  the  presence 
of  small  wat4'r-(TlijK^ttt  in  the  first  or  second  stories.  If  care  be  taken  that 
thesu  aru  well  aired  and  cleansed,  they  are  not  objectionable,  but  positively 
dosirsblo  in  those  situations.     There  is  no  doubt  that  girls  especially  re- 
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qjtre  some  such  accommodation,  as  in  a  large  class  there  will  always  be 
some  who  ought  not  to  be  exposed  to  the  weather,  nor  to  be  forced  to 
^o  up  and  down  stairs  unnecessarily. 

Contagious  Diseases. 

The  opinion  seems  to  be  well  grounded  that  schools  occasionally  con- 
stitute a  medium  for  the  transmission  of  contagious  diseases,  and  that 
grave  consequences  may  result  from  neglect  of  precautions  in  the  presence 
of  one  or  more  cases  of  such  disease  in  a  school. 

In  regard  to  stnall-pox,  varioloid,  and  scarlet  fever,  there  can  be  no 
question  as  to  the  necessity  of  the  greatest  care  in  isolating  patients,  the 
diseases  being  at  once  very  dangerous  to  life  and  extremely  contagious. 
In  regard  to  other  diseases  of  the  same  class  (zymotic),  some  degree  of 
difference  of  opinion  may  exist  among  medical  men  as  to  the  need  for 
isolation. 

The  following  rules '  for  preventing  the  spread  of  contagion  in  schools 
are  made  as  simple  as  possible  to  meet  a  variety  of  cases: 

Rulet  for  Preventing  the  ^tread  of  Contagion  in  fkltocU, 

1.  A  certificate  of  vaccination  is  to  be  required  of  every  child  eoterlng  the  public 
BchooU. 

3.  Every  physician  to  be  required,  oader  penalties,  to  report  to  the  local  board  of 
health  oil  cases  of  dangerous  infectious  diseosen  observed  by  him,  the  board  to  inform 
principals  of  schools.  What  diseases  shall  be  inoladed  in  this  requirement  hod  better 
be  left  to  the  deciMion  of  such  board. 

3.  The  existence  of  any  case  of  such  diseases  in  a  hoose,  to  exclude  the  inmates 
from  attendance  at  sohoola,  far  a  sufBoiout  length  of  time  ;  the  proprie^  of  road  mis- 
lion  being  certified  to  by  a  competent  physician. 

4.  Disinfection  of  premises  and  clothing,  by  the  board  of  health,  in  every  hoosft 
where  the  above  diseases  have  prevailed. 

5.  Medical  authority  to  be  designated,  for  the  parpose  of  advising  teachers  and 
pupils,  and  pointing  out  to  the  school  committee  matters  in  regard  to  which  their 
authority  might  be  used  to  improve  the  saiiitary  condition  of  schools. 


Hygiene  of  the  Eye, 

It  ia  generally  known  that  school-work  is  often  associated  with  im- 
paired sight.  This  impairment  consults  in  most  cases  of  tlio  development 
of  near-sight,  or  myopia.  Most  children  at  the  age  of  five  or  six  have 
*' normal  "  vision;  a  motlerate  percentage  are  far-sighted,  and  a  much 
smaller  proportion  are  near-sighted.  This  is  the  case,  at  least,  in  America. 
But,  as  the  age  increases,  a  regular  increase  in  near-sight  is  observed 
among  school-children  in  various  parts  of  the  world,  as  Germany,  Russia, 
and  the  United  States.  Far-sight  is  correspondingly  diminishod,  in  most 
cases,  while  the  number  of  normal  eyes  is  greatly  diminished.  In  Eris- 
mann's  examinations,  in  St.  Petersburg,  the  results  were  as  follows:  Num- 

1  Prom  Ninth  Report  of  Masaocbusetto  SUte  Board  of  Health,  1878. 
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ber  of  eyes  examinori,  4,358:  percentage  of  near-sLghtod  eyes  in  the 
youngest  classes,  13.6;  in  oldest  classes,  43.3.  In  Conrad*s  examination, 
in  Konigsberg,  the  number  of  eyes  was  3,03C:  percentage  of  near-sight 
in  lowest  classes,  11.1  ;  in  highest,  62.1.  In  the  table  of  Drs.  E.  G. 
Loring  and  R  H.  Derby,  of  New  Vork,  based  on  2,265  eyes,  the  corre- 
sponding percentages  are  3.6  and  26.78.  The  period  of  time  covered  by 
these  statistics  is  that  between  the  ages  of  six  and  twenty-one  years. 

These  statistics  are  confirmed  by  a  great  number  of  others,  covering, 
in  all,  over  20,000  children  in  Germany  and  America.  They  seem  to 
show  that,  while  the  Germans  are  a  much  more  near-sighted  race  than 
our  own,  the  same  condition  of  thin^;s  exists  among  ourselves  to  a  limited 
extent,  and  due  to  the  same  causes. 

In  Germany,  Cohn  found  that,  while  in  village  schools  there  were 
only  1.4  per  cent,  myopic,  in  the  city  schools  of  a  corresponding  ag© 
there  were  over  ten  per  cent.  Erismann  found  that  those  scholars  in  the 
same  schools,  and  under  the  same  influences,  who  studied  most,  were  most 
affected  with  near-sightedness.  Of  his  scholars,  all  studiM  two  hours 
out  of  school,  some  four,  some  six,  and  others  over  six  hours.  Of  those 
who  studied  only  two  hours,  there  were  17  per  cent,  near-sighted;  of 
those  who  studied  four  hours,  29- per  cent.;  while  of  those  who  studied  six 
hours,  there  wore  over  40  per  cent.  It  is  further  shown  by  Cohn  that 
the  rate  of  near-sightedness  increases  in  proportion  to  the  poorness  of  the 
light  in  the  school-room  and  the  narrowness  of  the  street  in  which  the 
school-house  stands. 

Several  causes  may  thus  be  traced.  In  the  first  place,  young  children 
who  are  near-sighted  are  evidently  so  through  inheritance.  And  near- 
sightedness in  parents  is  believed  by  the  most  eminent  authorities  to  be 
extremely  likely  to  pass  to  children.  Donders  declares  that  it  is  "more 
especially  proper  to  cultivated  nations,  and  that,  among  the  states  of 
Europe  visited  by  him,  ho  nowhere,  in  general  life  and  in  cliniques,  met 
with  relatively  so  many  myopes  as  in  Germany."  The  same  preponder- 
ance of  near-sight  is  seen  among  the  German  children  in  New  York,  aa 
compared  with  those  of  the  native  American  or  Irish  stock.  And,  among 
barbarous  tribes  who  do  not  go  to  school^  the  defect  is  almost  unknown. 

In  the  second  place:  Residence  in  a  city,  with  its  limited  prospects,  has 
Apparently  some  effect  in  causing  myopia. 

Thirdly:  A  bad  light  is  one  of  the  most  certain  causes.  Of  this  I  shall 
speak  later  in  detail. 

Fourthly:  Anything  favorable  to  congestion  of  the  head,  as  a  bad  po- 
sition of  the  body,  heat  of  the  room,  wet  feet,  indigestion,  excessive 
length  or  severity  of  study  without  interruptions. 

Fifthly:  In  the  words  of  Donders,  "  the  distribution  of  near-sightedness 
chiefly  in  the  cultivated  ranks  points  directly  to  its  principal  cause — ten- 
sion of  thu  eyes  for  near  objects." 

Sixthly;  **  Peculiarities  of  food,  indifference  to  ventilation,  disregard  of 
other  hygienic  requirements,  want  of  out-door  oxerciso,  and  a  peculiar 
tendency  toward  a  sedentary  life,  all  of  which  are  provocative  of  a  certain 
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Utxity  o/' tissue  and  want  ot  resistance  in  the  investing  membranes,  which 
finds  itH  expression  in  the  eyo^  in  a  distention  which  is,  in  fact,  myopia/^ 
(Loring.) 

It  is  extremely  important  to  see  wherein  the  school  and  its  oooupations 
may  act  as  a  cause  of  near-sight,  and  what  precautions  can  be  taken 
against  this  result. 

It  is  evident  that  the  entire  physical  condition  of  the  pupil  is  con- 
nected with  the  question  of  near-sight.  Depressed  general  health,  head- 
ache, narcosis  from  animal  or  mineral  poison,  excessive  heat  upon  the 
head,  or  cold  about  the  feet,  contribute  in  various  ways  to  weaken  the 
power  of  the  organ  temporarily.  Employed  for  study  under  such  condi- 
tions of  depression,  it  will  naturally  be  held  closer  than  usual  to  the  book; 
an<l  the  result  is,  in  many  cases,  the  formation  of  a  habit  of  reading  with 
the  eyes  too  near  the  object — a  habit  tending  to  cause  myopia.  An  im- 
perfect light,  or  a  bad  position  relative  to  the  light,  com]>els  the  scholar 
to  hold  the  book  too  close  to  his  face,  witfi  tlic  same  result.  Long  effort 
fatigues  the  eye,  as  it  does  any  other  organ,  and  supplies  another  induce- 
ment to  looking  closely. 

All  that  has  been  said  above  is  confirmatory  of  the  principle,  too  sel- 
dom considered  by  those  concerned,  that  u  near-sighted  eye  is  a  (Usetised 
eye.  The  talk  about  *'  near-sightod  eyes  being  strong  "  is  false  and  harm- 
ful. The  disease  is  as  disabling,  in  many  oases,  as  a  club-foot;  it  is  as 
real  a  deformity  as  a  crooked  spine.  It  cannot  be  fully  remedied  by 
glasses.  It  excludes  men  from  a  great  many  positions  in  active  life,  and 
lessens  in  women  the  quickness  in  perception,  which  is  their  special  gift 
and  reliance.     It  is  in  a  great  many  cases  progressive. 

The  question  of  the  production  of  near-sight  in  schools  is  one  of  g^cat 
national  importance.  It  is  of  the  greatest  consequence  to  know  whether 
the  English-speaking  nations  in  general  are  destined  to  become  near- 
.sighted.     The  words  of  Dr.  Loring  '  may  well  be  quoted  here: 

**  Are  we  in  a  position  to  declare,  in  the  words  of  Uibot,  with  which 
we  began  these  remarks,  that  'since  constant  study  creates  myopia,  anil 
heredity  most  frequently  perpetuates  it,  the  number  of  short-sighted  per- 
sons must  necessarily  increase  in  a  nation  devoted  to  intellectual  pursuits  ^  ? 
This  question  tan,  at  least  at  the  present  time,  bo  answered  only  condi- 
tionally; and  tliat  is,  that  if,  by  a  nation  devoted  to  intellectual  pursuits, 
wo  mean  that  compulsory  education  shall  be  carried  out  in  the  full  extent 
of  its  original  meaning,  and  applied  to  every  child  that  is  born,  be  it  male 
or  female,  then  I  think  the  answer  should  be  in  the  affirmative;  and  if 
Germany  is  going  to  be  taken  as  the  type,  and  every  other  ration  desir- 
ous of  intellectual  progress  be  compelled  to  follow  her  lead  as  an  exam- 
ple, then  I  am  of  the  opinion  that  not  only  the  educated  classes,  as  the 
term  is  commonly  understood  at  present,  but  that  the  world  at  large,  will 
in  time  become  near-sighted." 

'  From  a  paper  read  before  the  Amerioan  Social  Scieaos  Anotdfttioa,  oud  tha 
Coanty  Medical  Society  of  Kew  York,  1877. 
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Dr.  Tx»ri)ig^s  views  are  original,  and  appear  so  important  that  a  sum- 
mary is  horo  given.  At  tlio  present  moment  02  per  cent,  of  those  who 
graduate  from  the  public  sohooLs  of  Germany  are  near-sighted.  American 
rinldren  are  not  yet  in  so  unfortunate  a  condition,  but  the  ratio  of  incroast* 
in  the  Americans  is  higher;  that  is  to  say,  the  ratio  of  3.5  to  20,5  i>tr 
cent.,  that  in  Germany  being  11  to  62  per  cent.  The  question  appears  to 
come  to  this:  is  not  the  difference  one  of  degree  rather  than  of  kind,  and 
will  not  the  American  youth  in  a  few  generations  reach  or  pass  the 
amount  of  near-sightedness  which  the  Germans  display  if  they  adopt  the 
aame  method  of  education  and  exact  the  same  application  of  the  *iye»t 
In  reply  to  this,  he  observes  that  there  is  an  important  element  In  the 
American  character  which  is  wanting  in  the  German. 

**  Unlike  the  Germans,  we  have  a  fondness  for  out -door  games  as  pas- 
sionate almost  as  the  English,  ami  which  we  carry  on  with  an  ever-in- 
creasing devotion,  in  spite  of  the  rigors  of  a  winter  w^hich  is  almost  arctic 
and  a  summer  which  is  truly  torrid.  Side  by  side  in  our  upper  schools,  at 
least  for  boys,  are  two  classes — one  that  devotes  itself  principally,  if  not 
exclusivcl}',  to  studious  occupations,  and  one  whose  attention  is  turned 
chiefly,  if  not  entirely,  to  athletic  exercises;  and,  if  the  truth  were  known. 
I  believe  the  conviction  is  growing  in  the  mind  of  the  community,  if  not 
in  that  of  the  professors  themselves,  that  as  great  a  benefit  is  accruing, 
and  will  accrue,  to  the  race  from  the  training  in  one  class  as  the  other. 

*'  Now,  whether  this  devotion  to  athletic  exercises,  with  its  accompany- 
ing reduction  in  the  amount  of  study  performed  by  a  considerable  part  of 
the  community,  together  with  a  better  understanding  and  enforcement  of 
hygienic  laws,  will  suffice  to  prevent  an  increase  in  the  amount  of  near- 
sightedness, can  only  be  told  by  future  examinations  made  at  long  inter- 
vals. But  my  own  belief  is,  that  we  have,  in  the  example  of  other 
nations,  sufficient  evidence  to  show  the  danger  which  threatens  us,  even 
if  the  evil  is  not  actually  upon  us — evidence  which  should  open  our  eyes 
to  the  fact  that  the  amount  of  school  work  consistent  with  a  healthy  con- 
dition of  the  eyes  has  not  only  reached  its  farthest  possible  limit,  but,  in 
many  places,  far  exceeds  it;  and  that,  instead  of  wailing  to  see  whether 
or  not  the  amount  of  near-sightedness  will  increase,  we  should,  while  there 
is  yet  time,  take  every  means  of  lessening  the  quantity  which  now  exists. 
The  only  question  is  as  to  how  this  shall  be  done.  It  would  be  answered 
at  once  thatj  as  increased  study  produces  myopia,  tbo  simplest  way 
to  reduce  the  amount  would  be  to  reduce  the  work.  As  a  physician,  I 
should,  of  course,  personally  approve  of  such  a  plan;  but  I  fear  it  would 
meet  with  a  strong  opposition  just  where  it  would  be  the  least  expected 
— that  is.  from  the  parents  of  the  children.  Fortunately,  this  opposition 
is  the  less  harmful,  since  I  believe  that  the  amount  of  myopia  might  be 
^essened  without  reducing  the  gross  amount  of  application  of  the  eyes, 
though  it  would  materially  change  the  time  of  life  at  which  it  was 
made. 

"This  belief  rests  on  a  fact  which  is,  I  think,  the  most  important  to 
■which  your  attention  could  possibly  be  called  in  this  connection — that  isi 
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thai  Mear-sightGdnoRs  is  essentially  a  disease  of  childhood,  or,  at  latest,  of 
adolescent  life.  Thus  Donders  declares  that  he  never  has  seen  a  ojise  of 
myopia  originate  after  the  twentieth  year;  and  Professor  Eriamann  states 
that  in  his  experience  it  rarely,  if  ever,  began  after  the  fifteenth  or  six- 
teenth year. 

"It  cannot  be  doubted  that  these  statements  are  in  the  main  correct, 
and  in  accordance  with  the  experience  of  every  observant  oculist. 

"The  great  peritKl  for  the  development  of  myopia,  that  is,  for  its  be- 
ffinninyy  is  from  the  tenth  to  the  fifteenth  year — just  at  the  time  when 
the  body,  as  a  whole,  is  developing  most  rapidly.  The  investing  mem- 
brane of  the  eye,  which  is  elastic  at  this  perioti  of  life,  yields  to  the  pres- 
sure of  the  watery  contents  of  the  eyeball,  which  is  increased  by  con- 
tinued application;  and  the  result  is  a  iengthoTiii»£;  of  the  eye,  which,  as  I 
have  so  often  explained  to  you,  is  near-sightedness.  What  is  more,  this 
distention  will  take  place  under  an  amount  of  npplication  during  the  years 
of  early  youth  which,  at  a  little  later  period,  woidd  not  oidy  produce  no 
effect,  but  wliicli  might  be  increased  manifold  with  inipniiity.  After  the 
eighteenth,  or  even  sixteenth  year,  when  the  investing  membrane  of  the 
eye  has  become  firm  and  unyielding,  over-study  may  produce  other  and 
graver  diseases  of  the  eye,  but  it  will  not  produce  near-sightedness. 
From  this  it  follows  directly  that  the  simplest,  indeed  the  only,  method 
of  preventing  an  increase  in  near-sightedness,  if  the  present  high  stand- 
ard of  instruction  is  to  be  preserved  in  force,  is  to  lessen  the  amount  of 
work  done  by  school-children  during  the  perioti  of  life  from  eight  to  six- 
teen years,  and  to  restore  the  et[uilibrium,  if  necessary,  by  increasing  the 
amount  of  study  after  that  time,  or,  better  still,  by  increasing  the  period 
of  time  devoted  to  study.  It  is  by  complying'  with  these  conditions, 
whether  consciously  or  unconsciously,  that  the  English  have  become  so 
eminently  a  literary  people,  and  still,  as  a  people,  so  free  from  myopia; 
•while,  on  the  other  hand,  it  is  the  violation  of  these  laws  and  their  teach- 
ings, that  is,  by  compelling  the  young  of  both  sexes  to  undergo  a  large 
amount  of  study  at  a  tender  age,  which  has  made  Germany,  without 
doubt,  the  shortest-sighted  nation  in  the  world.  .  .  , 

"  1  believe  that  the  principal  reason  why  the  members  of  mechanical 
arts  show  less  myopia  than  those  of  studious  and  literary  occupations  is 
not  because  they  use  their  eyes  less,  but  that  the  application  of  the  eyes 
occurs  at  a  different  time  of  life,  and  under  entirely  different  surround- 
ings or  conditions  of  existence.  Until  very  recently  the  early  education 
of  apprentices  in  skilled  labor  was,  fortunately,  I  think,  for  them,  neg- 
lected. They  had  but  little  school  learning.  They  did  not  even  ap- 
proach the  niceties  of  their  calling  until  they  were  sixteen  or  seventeen 
years  of  age,  and  ofleuer  not  until  they  were  grown  men;  and  even  then 
it  was  in  the  most  gradual  and  careful  manner.  Moreover,  the  work  was 
often  interrupted,  often  beguiled  by  conversation,  either  connected  with, 
or  absolutely  remote  from,  their  labor,  When  the  apprenticeship  was 
completed,  and  they  came  to  close  application  of  the  eyes  on  near  work, 
the  dangerous  period  for  the  development  of  near-sighteduess  was  over. 
Vol.  II.— 30 
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Thin  U  prooiwfly  tlio  revcrao  of  wb*t  Uke«  |>l»ccf  with  tb*  young  ttudt*itl|' 
wtiosto  hAfdest  tiuk*  often  como  ju»t  at  &  time  whuu  ho  U  Icuit  ablo  to> 
boar  theiu^ 

''  If,  miw,  in  the  light  of  what  lias  just  b<^on  Iftid  down,  the  qavfltion 
in  n-]nrali-nly  il  might  l>e  ariMWurtMl,  I  ihtnk,  vriih  aMurancc^,  thmt  thrro 
ifi  no  danger  thst  the  'cuitLvaUM.f  otavec^ft'  will  becomfl  iioar-aightody  pro- 
vidcrl  that)  whilo  dovnting  thnmneK'n*  to  lit^irnry  pursuit*,  thoy  are  will* 
injjc  to  rt^cognlce  and  abide  by  the  few  aiiuplc  Iawa  which  hAv<^  jr\st  hopit 
dwelt  iJ(mn,  Ofl  the  cantriiry,  I  think  thrm  in  rvrrv  rro.»(>ri  to  belitrt*© 
tlift-t,  wUb  It  Ultli"  cafci  and  t^aution  dunng^  iht,-  iihort  but  im{>oHaiU  ]M5r)od. 
of  life  juat  alluded  l<>,  ibc  pwa^nt  utandrtrd  or  »i>rmal  o^o,  formpd  and. 
pvrforU'd  in  tho  rnmotv»t  pant,  snay  bi>  contintiod  induflnit^ly. 

"Two  qii(>»Lioti«  hnvc  presented  tbomsolv'-H  (o  my  mind  whilo  making 
my  invcatigation^  oti  nftar>»ightfidt3'*A»  in  ihi:  public  »rhaoU.  Onr  i\ 
whether  thtj  word  *  uwtruution  '  U  alwayi  byiioiiymout  wjih  *  Mucatloii ;  * 
and  tht*  aorond  la,  whether,  wbilo  wo  aro  rr<ducing  tlio  iiumli^r  of  tlict  a^^- 
aolutely  blind  in  uur  ajtyluuis,  by  improved  metbtxia  of  opvr4tion  and 
trciatincTFitf  w»?  arr  not,  by  ovor-it»o  of  tho  ry«  iit  »nhool,  UyiT4j^  up  a 
future  <.*vil  which,  ihough  milder- in  form,  will,  from  it*  very  freiiucncy^ 
entail  a  greater  and  more  laating  do^trim^^nt  upon  the  raofl,** 


RuU»  ffff  tht  Cart  of  ths  M^a,  wnjuviaS^  in  CltOiren^ 


J 


Wbftn  writing,  r(iaii11n|r«  drawLntr.  imvina.  oto. «  alwa^  taka  car*  that 

(a.)  The  nrnm  U  coQifortah]/  cuul,  and  th«  fwt  warm; 

ib.)  Tburfl  iN  nuthiui^  Ught  about  Uus  hihtJc  ; 

(fl.)  There  U  iileiity  of  Ught.,  wittuniii  iltirjitUt^  tin?  pjv*  ; 

{^i  i  Tbo  wiin  liiHjN  tiut  nbiae  direutl;'  ou  tlj'-'  object  yow  nrfl  at  work  upon,  or  apon 
objccti«i  ID  frunt  ijf  you ; 

(f  t  The  ti|j'bt  cUfes  uot  «oino  from  ia  front ;  it  in  bp«i  when  it  ooineB  ovtir  the  left 
febotllilrr  , 

f/J  Thfl  Iiffit]  ifl  nrt  beiTt  v^ry  much  over  the  work; 

[g  )  Thidi  {>^g<^  L'^  noarl^v  iH^riumilit^ui^r  to  th*^  lini^  of  lighl ;  that  Ir^^  that  the  r^ye  lA 
nearly  uji[Huciitti  the  luidillo  of  tbti  i^ugu,  fi>r  an  utiject  hcM  Hlftnting^  is  not  Aoen  »q 
clearly  ; 

(h.)  Thfit  thi^  pJ^p  or  ftthrr  object  is  not,  1pm  than  fift«on  incho*  from  Ihft  eye. 

In  any  eftst\  whnti  tho  eyes  havo  any  defontt  nvpid  finie  ni?oJlpwork,  diiLWibg  at  flnfl 
mapa,  fknd  ali  auch  work,  crxcept  for  very  elion  t-a^kH,  not  exceedia^'^  bulf  an  hour  caoh, 
and  111  tbt.<  rnornitLg. 

Never  Bludy  or  write  heiforo  breakfft«t  by  cuinllt:- light. 

Du  jRitJiti  down  whvn  rtjaditii;. 

If  your  f-ye^i  Arc  Aohing:  from  SroUg-bt.  fmm  looking  at  the  phow.  from  orerwark, 
or  oHirr  cans^'p^  a  jmir  nf  colorf^d  ^luABpa  may  bt*  mlviwiil.  t^i  ho  iij*ci1  for  a  while. 
Lij^bl  bluij  ur  gfJiyUh  bluy  or  a  li^'ht  Hmokr-Qcilnr  i*  the  best  NbndiP  ;  but  these  glaao'^H 
are  likeiy  to  Iw  at^used,  and  usually  una  not  to  l>e  woni.  r^xcupt  nni^cr  raedicul  advice. 
AIitiohL  all  thofli'  [lerwons  who  coolibiiK^  l^i  wear  iMilort-d  j^rluHKe-i,  having  perhaps  lir*<t 
received  a<i¥j*;y  tu  wcur  timm  fruiu  mt*dioiil  mt^'U,  would  l<«  littter  without,  tbefii. 
TravuUin^  veudera  of  djjtjgtaci^  utq  uot  to  bu  trujitcd  :  Lhcic  wai^iTfl  urc  apt  to  be  rec- 


'  Prom  a  «)atributioL  by  the  author,  io  the  Amerieaii  Journal  of  Social  ScidiHiQ^ 
JTo.  VI  IT. 
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ommeaded  as  ignorantlj  and  indiscriminatelj  as  in  the  times  of  the  '  *  Vioar  of  WaJte- 
field.*' 

If  70a  hAve  to  bold  the  pogea  of  '*  Horper^s  Mogaxine  "  nearer  than  fifteen  inuhea 
in  order  to  read  it  ea«ilj-,  it  ia  prob&ble  that  you  are  quite  near-si(^hted.  or  poaoeei  im- 
perfect vision.  If  you  have  to  bold  it  two  or  three  feet  away  before  you  aee  easily, 
you  arc  probably  for  lighted  or  oversig^hted,  b}'penaetropic;  iiieaning  by  each  of  these 
terms  a  condition  in  wbioh  the  range  of  perfect  vinion  is  more  distant  than  normal 
from  the  eye.  In  either  cose,  it  is  very  desirable  looousult  a  phTaioian  before  ^ttiug 
a  pair  of  glasses,  for  a  mi»jit  may  pemuuieatly  injure  your  eyes. 

Never  play  trioks  with  the  eyes,  as  aqoinUng  or  roltiag  them. 

The  eyes  are  often  troublesome  when  the  stomach  is  out  of  order. 

Avoid  reading  or  sewing  by  twilight,  or  when  debilitated  by  recent  illness,  ospe* 
dally  fever. ' 

Gvery  seamstress  ought  to  have  a  oatting>oat  table,  to  place  her  work  on  snch  a 
plane  with  reference  to  the  line  of  vision  as  to  make  it  possible  to  exeroiae  a  cloae 
scrutiny  without  bending  the  hood  or  the  figure  much  forward. 

nsnally,  exccjit  for  aged  pcraons  or  chronic  invalids,  the  winter  temperature  in 
work-rooms  ought  not  to  exceed  60'  or  05  \  To  sit  with  impunity  in  a  room  at  a  lower 
temperature,  some  added  clothing  will  be  necettsary.  The  feet  of  a  student  or  seom- 
Rtress  should  be  kept  comfortably  worm  while  tasks  are  boing  done.  In  winter  the 
temperature  of  the  lower  part  of  the  rnom  is  apt  to  be  10'  or  15°  lower  than  that  of 
the  upper — a  condition  which  implies  improper  urmngemcnts  for  heating. 

It  is  indispensable,  in  all  forms  of  labor  requiring  the  exercise  of  vision  on  minute 
objects,  that  the  worker  should  riKe  from  his  task  now  and  then,  take  a  few  deep  iu- 
spirationB  with  closed  mouth,  stretch  the  frame  out  into  the  roost  erect  posture,  throw 
the  arms  backward  and  forward,  and,  if  {wswlble,  step  to  a  window  or  into  the  o)jen  air, 
if  only  for  a  moment  All  thin  presupposes  good  health  and  discretion.  Two  desks 
or  tables  in  a  room  are  valuable  for  a  student— one  to  stand  at,  the  other  to  sit  at. 


A  few  remarks  upon  the  lighting  of  rooms  are  here  in  place,' 

The  watls  may  be  colored  a  light  green  or  a  neutral  gray;'  the  ceiling 
bad  better  be  white,  as  reflecting  more  and'j)urL'r  light.  No  paper  is  ad- 
missible; it  is  conunonly  a  mere  refuge  of  sluttishness.  Blackboards 
ought  not  to  be  placed  between  or  next  to  windows,  for  the  simple  rea- 
son that  it  is  hard  to  read  when  facing  a  strong  light.  There  will  be  three 
sides  of  the  room,  or  in  any  case  two,  for  blackboards,  under  the  proper 
plan.  The  sides  of  the  room  are  wam-scoted  up  to  the  level  of  the  black- 
boards; in  the  entries  the  wainscoting  may  properly  be  carried  to  four 
feet  and  a  half  for  reasons  of  cleanliness. 

The  windows  ought  to  open  directly  upon  the  outer  air.  No  room  for 
study  is  properly  lighted  otherwise.  A  transom  window  is  to  be  placed 
over  each  door.  To  protect  from  excess  of  light,  inside  folding-blinds 
with  rolling  slats  are  very  satisfactory;  they  throw  the  light  up  or  down 
at  option^  and  they  admit  fresh  air  in  summer  without  noise,  while  cur- 
tains are  likely  to  get  injured  in  a  high  wind. 

It  is  perfectly  feasible  to  get  an  abundance  of  light,  if  care  be  taken. 
But  the  requirements  made  by  sanitary  science  in  this  respect  are  very 
strict.     Fortunately  they  can  be   fulfilled   without  great  expense.     An 


'  Or,  in  the  case  of  women,  by  childbirth. 

'  From  a  pa[>er  by  the  author  in  the  Sunitariau,  November,  1876. 

*  Paint,  whitewash,  or  hard  flu ish  is  good. 
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ordinary  dwolliii};-room  cannot  usually  be  considered  adequately  lighted 
for  sohuol  purjtoses.  For  ordinary  uses  it  is  sufficient  for  the  occupant  to 
move  his  work  near  a  window  when  ho  has  a  difficult  bit  to  do  ;  but  a 
scholar  must  have  a  ]>erfoct  light,  wherever  in  the  room  he  sits.  The  re- 
quisites to  this  end  are  as  follows  : 

a.  The  sill  had  better  be  placed  four  feet  above  the  floor.  Light 
entering  at  the  level  of  the  eyes  only  dazzles,  and  is  almost  useless  for 
illuminating  the  tops  of  desks.  Make  the  interior  of  the  room  pleasant, 
and  the  scholars  will  not  want  to  look  out  at  the  window. 

It.  The  lop  of  the  window  must  come  as  neai'  as  possible  to  the  ceiling. 
By  using  iron  girdei-s  we  can  bring  it  within  eight  inches  of  the  latter, 
and  this  should  be  required.  The  reason  for  this  requisition  is,  that  the 
most  useful  light  for  a  buholar^s  purpose  is  that  which  strikes  Jiis  desk  at 
something  near  a  right-angle.  This  is  furnished — first,  by  the  upper  part 
of  the  windows;  and,  second,  by  the  ceiling:  hence  the  propriety  of  using 
every  means  to  (secure  the  thorough  illumination  of  the  latter — a  point 
which  is  neglected  in  most  dwelling-houses,  churches,  and  schools.  Evi- 
dently the  heads  of  the  windows  must  bo  square,  and  not  rounded  or 
pointed,  as  is  the  case  in  certain  picturesque  styles  of  architecture. 
Neither  is  a  pier  of  masonry  dividing  a  window  desirable.  The  roof  must 
not  project  so  as  to  cut  off  any  appreciable  light,  nor  are  verandas  at 
all  allowable  in  the  quarter  whence  light  is  supplied.  There  must  be  no 
wing  or  production,  no  pier  or  column,  in  the  way  of  light.  These  re- 
strictions set  a  limit  to  the  indulgence  of  the  architect's  taste;  but  they 
leave  room  enough  witliin  the  limit.  If  projections  are  forbidden,  flat 
decoration  and  ornamental  brick-work  are  admitted  ;  and  shafts,  wide 
doors,  groups  of  windows,  are  features  which  can  be  seized  upon  to  give 
a  characteristic  style  to  the  building,  which  need  be  neither  ecclesiastica.!, 
Hellenic,  nor  commercial. 

c.  The  pn)p('r  position  of  the  windows  is  tolerably  well  settled.  Xo 
window  should  be  placed  in  front  of  the  scholar;  for  the  Hght  thus  enter* 
ing  is  worse  than  wasted,  blinding  him  at  work,  and  tending  directly  to 
produce  near-sight.  Windows  on  the  riglit  are  slightly  objectionable,  as 
throwing  a  shadow  on  the  page  whenever  the  hand  is  used  in  ciphering, 
drawing,  or  writing.  Windows  at  the  back  throw  the  ])upirs  own  shadow 
on  his  book;  but  this  is  not  a  serious  matter  except  for  those  who  sit 
imxt  a  window,  and  they  have  light  enough  at  any  rate;  while  for  writing 
ihey  are  extremely  well  placed,  as  it  is  usual  to  turn  partly  ip  the  left  in 
this  exorcise.  Windows  at  the  left  are  entirely  free  from  objection,  as 
far  as  they  can  be  free.  The  ideal  light  should  come  from  over  the  left 
ahoulder,  or  the  right  shoulder,  if  one  is  sitting  up  and  reading;  but, 
U  UH»king  over  a  desk,  this  is  ratlier  inconvenient,  and  the  best  is  then  a 
very  high  light  from  the  left  and  a  little  in  front.  In  brief,  tlie  rule  for 
fUaoing  windows  is;  never  in  front,  a/iray*  on  the  left;  at  the  back  also,  if 
Vtm  i^luHMio,  but  not  at  the  right,  if  you  can  help  it.  Light  from  the  left 
wnd  ihi*  back  at  once  docs  not  harm  the  eye,  and  practically  is  quite 
d^miwible;  the  urdy  person  to  fnid  fault  is  the  teacher,  in  whose  eyes 
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the  light  will  fall  directly.  These  principles  commend  themselves  to 
oommoii  sense,  and  are  in  acconiaiioe  with  the  highest  medical  authority 
in  this  country.  The  German  authorities  agree  substniitially  with  what 
T  have  said,  though  they  differ  among  each  other  in  the  degree  of  em- 
phasis with  which  they  forbid  the  rear  and  right-hand  windows.  Eng- 
lish schools  are  peculiar;  and,  from  the  shape  of  the  rooms  and  the  pres- 
ence of  galleries,  are  often  hard  to  light. 

The  size  of  the  windows,  taken  collectively,  should  equal  at  least  one- 
sixth  of  the  floor-spttce.  Cohn  requires  one-fiftli,  or  00  inches  to  the  foot. 
Less  than  this  will  p^robably  be  insufficient  in  many  cases.  It  is  also 
stated  by  the  highest  authorities  in  school  hygiene  that  300  or  350 
square  inches  of  glass  are  required  for  each  pupil,  and  this  require- 
ment is  nearly  coincident  with  Cohn's  in  the  German  school-rooms.  In 
ours,  with  their  greater  de])th,  it  would  not  be  nearly  enough. 

A  clear  and  succinct  statement  of  what  a  *'  model  school-room  " 
should  be  is  made  by  Erismann,*  which,  as  representing  the  present  state 
of  opinion  in  Germany,  is  given  here  in  outline. 

The  length  of  this  model  room  should  not  exceed  12  metres  at  iho 
very  extreme.  Varronlrapji,  Zwez,  and  others  limit  it  to  0  or  10.  This  is 
determined  by  the  visibility  of  objects  at  the  distance  of  9  m.  Snellen's 
test-types,  .3  ctm.  in  height,  under  the  most  favorable  circumstances,  are 
read  by  the  normal  eye  at  that  distance:  letters  written  on  the  black- 
board, of  twice  that  length  (2|  inches),  may  probably  be  read  with  the 
same  ease. 

The  depth  of  7  m.  should  not  be  exceeded,  as  light  does  not  pene- 
trate with  full  effect  beyond  that  distance.  The  proportion  of  length  to 
breadth  would  then  be  =  10  :  7;  nearly  =  3:2.  The  floor-space  is  70 
»q.  m., — about  754  square  feet. 

The  height  should  be  not  less  than  4  m.,  or  13  feet.  If  over  4J  m.,  it 
gives  rise  to  an  echo.  The  corners  should  be  rounded  to  prevent  the  lat- 
ter fault. 

The  cubic  space  in  such  a  room  being  from  280  to  315  cm.,  and  as 
each  scholar  requires  6  or  7  cm.  of  space  (;210  to  245  cubic  feet),  the 
number  of  scholars  in  the  room  may  be  from  40  to  48,  and  no  more,  sup- 
posing the  air  to  be  changed  two  or  three  times  an  hour.  He  mentions 
20  cm.  of  fresh  air  per  head  and  hour  as  the  quantity  that  ought  to  be 
supplied  by  artificial  means,  not  taking  into  uucuurit  the  natural  ventila- 
tion, This  amount,  700  cubic  feet,  is  very  much  less  than  that  which  is 
theoretically  needed  ('3,oOO  cubic  feet);  but  lie  insists  on  the  necessity  of 
frequently  opening  the  windows  wide  in  intervals  of  work. 

The  light  must  he  takpn  from  the  left  side  only.  A  room  which  can- 
not be  sufficiently  lighted  from  thni  side  is  unfit  for  a  school-room.  The 
light  is  all  the  better  when  the  witidows  are  closely  grouped  and  not  dis- 
tributed along  the  wall.  Thn  sill  should  slope  inward,  and  its  higher  edge 
should  be  1.1  or  1.2  metres  above  the  door — a  little  over  4U  inches. 
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Two  rlaTi  of  ifcih^iH  reqnue  iperial  CftTor,  or  specul  ajran^ementf 
in  tbe  ■■■■gument  of  •esta.  The  nettr-s^hted  and  those  partUllT  deaf 
oogbt  to  sit  aeftr  the  toaghcr;  and  anj  eostom  of  seating  pupils  bj  rank 
should  gtre  vrajr  belore  this  mfidWal  neoeaBty.  It  U  extremely  desirable 
that  ftuch  children  should  be  examined  hj  saitaJ>ly  qualified  physicians. 
In  the  case  of  the  eye,  both  the  oatare  and  exteot  of  the  disease  are  easily 
mistaken  by  an  unprofessional  obaerrer;  and  the  use  and  selection  of 
glaases  ought  always  to  be  flirected  by  a  physician.  In  the  case  of  the 
ear,  a  great  pan  of  existing  disease  in  children  is  cormMe,  or  at  least  uiaj 
be  improved,  and  is  ueaHy  certain  to  grow  wone  by  neglect. 

Badly  proportioned  detkt  <u*d  Mai4  may  aggravate  the  tendency  to 
near-sight,  by  compelling  the  scholar  to  lean  forwartl  too  far  in  writing  or 
reading,  or  by  bringing  the  page  too  near  tbe  face.  * 

The  natural  and  correct  position  for  a  book  is  a  more  or  less  upright 
one.  If  a  book  lies  flat,  the  reader  has  to  stoop  somewhat.  Most  desks 
are  sloped  a  little,  to  satisfy  this  requisition,  and  for  most  children  this 
may  answer;  but  a  near-sighted  child  ought  to  have  a  desk  at  which  he 
can  sit  upright,  and  face  the  book,  which  should  be  raised  at  a  consider- 
able angle,  say  about  60'^  from  the  horizoiitaL  Such  a  desk  has  the  tid 
in  two  pieces,  hinged  together,  and  the  piece  next  the  body  can  be  tilted 
up  to  the  required  angle.  Like  the  music-holder  of  a  piano.  Fifteen  inches 
is  a  proper  distance  to  hold  the  object  looked  at. 

As  desks  have  been  mentioned,  it  may  be  best  to  complete  the  notice 
of  certain  essential  points  in  their  construction. 

The  seat,  if  too  high,  raises  the  feet  from  the  floor,  and  deprives  the 
body  of  two  important  points  tif  sup^wrt.  The  feet  should  re^t  firmly  on 
the  ground  or  on  a  foot-board,  the  knees  not  elevated. 

The  child  sitting  upright  on  the  seal,  and  his  arms  hanging  freely,  the 
edge  of  the  desk  next  his  body  should  be  about  one  inch  higher  than  the 
level  of  his  elbows.  If  the  desk  be  hiirhcr  than  this,  it  will  cause  a  ten- 
dency to  twist  the  body  in  writing;  one  shoulder  will  be  raised  more  than 
the  other,  and  lateral  curvature  of  the  spine  may  be  the  result.  In  parts 
of  Germany  and  Switzerland  such  deformities  have  been  observed  in 
great  frequency  among  scholars  using  such  desks.  For  girls  the  desk 
may  be  one-half  or  three-quarters  of  an  inch  higher. 

A  line  dropped  from  the  edge  of  the  desk  ought  not  to  fall  clear  of 
the  seat,  but  should  strike  the  edge  of  the  latter  or  an  inch  or  two  within 
it.  This  arrangement  brings  the  desk  so  near  the  body  that  the  child 
naturnlly  takes  an  upright  position,  and  is  not  able  to  lean  over  in  writ- 
ing, as  is  the  case  when  the  seat  is  at  some  distance  from  thu  desk.  Tliis 
upright  position  should  be  maintained  in  the  interest  both  of  the  eyes  and 
of  the  spine. 

As  a  general  rule,  American  school-desks  and  scats  satisfy  these  re- 
quirement!}  pretty  well.     They  almost  invariably  have  supports  for  the 
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shoulders,  wfaicli  is  not  thought  necessary  by  some  careful  students  of  the 
subject  in  Genriany,  a  support  rising  a  trifle  above  the  level  of  the  elbow 
bejig  thought  sufficient. 

There  is,  however,  one  point  which  is  greatly  neglected.  In  a  large 
room,  containing  fifty  or  sixty  seats  and  desks,  it  is  quite  usual  to  find  all 
of  cue  size,  so  that  only  a  portion  of  the  scholars  are  suited.  The  most 
perfect  grading  of  schools  will  not  prevent  considerable  inequalities  in 
the  size  of  the  scholars  in  each  room;  to  meet  which  three  sizes  of  desk 
uug.it  to  be  employed  for  each  class  in  large  graded  schools.  In  schools 
of  mixed  ages,  the  number  of  sizes  must  be  increased. 
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Menial  Application, 

To  a  child  in  pnnd  health  there  is  nothing  more  delightful  than  the 
properly-directed  use  of  his  mental  faculties.  I  need  not  stoj)  to  urgue  the 
advantages  of  the  kindergarten;  but,  assuming  them,  I  would  point  out 
how  earnest,  how  interested,  how  pleased  the  children  are  with  a  process 
involving  so  much  real  e.\ertion  of  mind  that  they  are  not  allowed  to  give 
more  than  two  and  ii  half  or  three  hours  a  day  to  it.  Beyond  all  question, 
the  bodily  and  mental  health  of  children  is  promoted  by  a  process  which 
is  thus  conducted  and  restricted.  Mental  labor,  rightly  directed,  is  a  most 
healthful  occupiition;  and  there  is  no  real  reason  why  this  should  not  be 
true  at  all  periods  of  school-life.  The  interest  of  little  children  can  be 
kept  up  to  any  desirable  pitch  by  methods  which  have  been  reduced  to  a 
system  :  if  this  is  not  true  of  older  scholars,  is  it  not  because  the  key  has 
been  lost  by  their  educators  ? 

All  plans  of  study  wliich  force  children  to  Hs.sumr  a  tusk  before  the 
mind  is  surtifiently  developed  to  grasp  it  are  bad;  and  so  are  all  which 
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In  high-schools,  during  the  period  of  rapid  growth  and  sexual  devel- 
opment, a  lower  figure  must  be  assumed;  and  it  seems  certain  that  five 
hours,  or,  under  the  most  favorable  circumstances,  six,  is  all  that  sliould 
be  required.  The  age  of  pupils  in  high-schools  usually  ranges  from  12 
to  17. 

Below  the  age  of  13  years,  four  hours  are  probably  sufficient;  below 
10  years,  three  or  three  and  a  half;  below  7  years,  two  and  a  half  or  three. 
In  regard  to  children  under  10  years  of  age,  my  opinion  is  strongly  in 
favor  of  this  restriction.  The  arrangement  by  which  these  young  pupils 
are  kept  in  school  the  same  number  of  hours  as  those  of  the  age  of  seven- 
teen is  absurd  from  every  point  of  view  except  one.  That  one  is,  how- 
ever, the  one  taken  by  a  majority  of  parents,  who  consider  that  they  pay 
to  have  their  children  taken  ottt  of  their  tpay  for  a  given  number  of  hours, 
and  are  annoyed  by  their  presence  at  home.  Every  attempt  to  cut  down 
the  hours  of  atti^ndance  for  young  children  will  be  met  by  prejudices  based 
upon  this  belief. 

It  is  one  of  the  best  established  laws  of  physiology  that  work  in  ex- 
cess of  the  powtT  of  the  system  adds  nothing  to  the  result  achieved.  If 
a  child's  capacity  is  limited  to  tliree  hours'  work,  then  he  %vill  in  tl»e  long- 
run  accomplish  no  more  by  being  held  down  to  five  hours'"  work  a  day. 
Experience  proves  this  abundantly.  Economy  in  the  use  of  public  money 
demands  that  it  be  recognized.  If  a  fact,  it  ought  to  occupy  a  foremost 
place  in  the  plans  for  improvement  which  our  school  boards  are  supposed 
to  entertain.  It  is  therefore  proper  to  state  some  of  the  grounds  upon 
which  the  above  statement  of  the  number  of  hours  suitable  for  children's 
study  is  based. 

The  argument  a  priori  is  complete.  Children  are  characterized  by 
imperfectly  developed  brains,  by  a  feeble  power  of  concentration,  by  ina- 
bility to  perform  continued  tasks  of  any  sort  without  injury.  Their  bodies 
and  their  minds  alike  require  frequent  change  of  position.  It  is  true  that 
in  a  child  of  eight  years  the  mental  faculties  are  employed  upon  some  ob- 
ject or  other,  and  often  with  earnestness  and  concentration,  for  at  least 
twelve  hours  of  each  day.  But  it  need  hardly  be  said  that  the  child 
works  very  differently  from  the  adult,  and  that  certain  elates  qfteorJc,  as 
the  scholastic,  cannot  be  performed  by  him  in  the  same  way.  The  solid 
results  of  mature  scholarship  are  attained  by  the  power  of  long-continued 
application,  of  which  the  child  is  destitute.  A  child  of  from  5  to  7  years 
is  said  to  be  able  to  attend  to  one  subject,  a  single  lesson,  for  about  15 
minutes;  from  7  to  10  years,  about  'li)  minutes;  from  H)  to  13  years,  about 
25  minutes;  from  12  to  10  or  18  years,  about  30  minutes.'  And  the  in- 
ference is  justifiable,  that  a  child's  power  of  accomplishment,  in  mental 
effort,  is  represented  by  half  as  many  hours'  work  daily  as  in  the  case  of 
a  young  person  of  15  years 


'  This  opinion  IB  quoted  from  the  work  of  Mr.  Eilwiu  Cbadwick  upon  tho  Half-time 
System  in  EiiucatiuD — u  work  to  which  the  reafler  is  reapectfully  referred  for  a  large 
body  of  facta  beariug  on  this  aud  cognate  [Hjiutj^ 
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The  arg-ument  a  posteriori,  based  on  experiment,  is  apparently  it 
favor  of  the  same  conclusion.  For  instances  in  which  the  half-time  »y» 
tem  has  been  tried,  the  reader  may  consult  the  Reports  of  the  Massachu- 
setts Bureau  of  Labor  for  1871,  1875,  and  1S78,  which  contain  carefully 
prepared  accounts  of  that  system.  Without  repeating  here  the  state- 
ments collected  in  these  papers,  it  may  suffice  to  say  that  they  should 
carry  great  weight  as  coming  from  practical  men  both  in  England  and 
America. 

As  understood  in  EnglanrJ,  the  "  half-time  system  "  is  a  plan  for  edu- 
cating children  of  the  laboring  classes  by  sending  them  to  school  for 
three  hours  each  day,  or  thereabouts,  and  employing  them  in  factories;,  in 
shops,  or  on  farms,  for  the  rest  of  the  working  hours.  It  is  generally 
found  in  England  that  children  thus  employed  make  as  good  progress  in 
study  as  those  who  attend  school  for  six  hours  a  day.  About  100,000 
children  are  thus  taught;  in  America  the  plan  is  not  now  in  use,  I  be- 
lieve, but  former  experiments  in  several  places  have  given  favorable  re- 
sults.' 

It  is  proper  to  observe  that  these  arguments  for  shorter  hours  of  study 
reach  the  same  conclusion  as  thai  of  Dr.  Loring,  above  quoted.  That  the 
conclusion  is  drawn  from  entirely  different  premises  is  a  fact  which  ought 
to  confirm  its  value. 

2.  Strain,  or  work  perfortned  at  a  disadvantage. — In  our  schools  all 
are  expected  to  "  toe  the  mark,"  or  to  accomplish  the  same  stint  of  work. 
Those  who  for  any  reason,  such  as  temporary  indisposition,  are  unable  to 
<lo  this,  are  blamed  or  punished,  and  the  unusual  elTort  made  by  such 
scholars  constitutes.  In  many  cases,  an  injurious  strain  upon  the  faculties. 
In  general,  teachers  are  not  to  blame  for  this.  They  have  no  time  to 
spare  to  help  the  slow  ones,  and  arc  not  generally  permitted  to  make 
allowance  for  indisposition.  It  is  not  hard  to  see  how  a  rigid  system,  or 
an  overcrowded  course  of  study,  may  act  in  discouraging  and  depressing 
a  conscientious  pupil.  The  teacher  has  no  time  to  teach  him;  he  must 
learn  his  lesson,  or,  at  all  events,  must  learn  to  recite,  and,  if  unable  to 
grasp  the  statements  contained,  he  has  the  mortification  of  failure  after 
doing  his  umiidcd  best.  Uniformity  enforced  on  a  large  scale,  an  exces- 
sive number  of  pupils  to  a  class,  and  an  excessive  number  of  studies,  are 
»o  many  elements  in  the  production  of  this  evil. 

A  svstem  of  rank  and  rewards  based  on  success  in  reaching  an  arbi- 
tiarv  standard  of  acquirement  is,  no  doubt,  highly  stimulating.  For 
boVS  the  stimulus  is  desirable,  as  a  rule;  for  girls  not.  Tiie  mere  amount 
tJL  labor  exacted  of  children  is  not  so  important  as  the  spirit  in  which  it 
is  done*  Mi^Jl*  *"  *^^  ^^^^  ^^  girls,  the  apprehension  of  failure,  the  -dread 
oft^sifTaoe  the  eagerness  for  success,  aru  so  much  more  acute  than  in 
Kat&  that  they  are  easily  injured  by  appeals  to  these  emotions,  which 
^*j  be  rather  beneficial  to  boys.     To  enforce  this  puiiit — the  danger  of 
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cfTort  performed  under  stress  of  emotion  in  sensitive  subjects — I  will  add 
the  remark^  that  emotion  is  a  far  more  active  cause  of  insanity  than  any 
kind  of  ovcr-oxortion  of  body  op  mind. 

In  the  case  of  girls  there  is  a  special  occasion  for  slight  relaxation  of 
discipline  or  requirements  during  the  period  of  the  monthly  illness. 
Neglect  of  this  fact  has  injured  the  health  of  many  thousands  under  our 
system  of  education.  The  growth  of  girls  for  two  or  three  years,  from 
the  age  of  11  or  VZ  onward,  is  very  rapid;  in  fact^  they  then  surpass 
boys  of  their  own  age,  both  in  height  and  weight.  With  this  rapid 
growth,  and,  with  many,  rather  later  than  earlier  in  the  period,  there 
comes  the  development  of  the  sexual  functions — a  critical  event  in  the  life 
of  a  girl.  Bodily  growth  in  this  double  .sense,  and  the  moral  development 
which  should  go  with  it,  form,  during  these  years,  the  most  important 
functions  of  her  existence.  It  is  then,  however,  that  she  is  exposed  to 
two  sorts  of  strain  most  deleterious  to  her  vitality,  namely,  the  pressure 
to  complete  her  education  (which  is  supposed  to  bo  finished  in  all  points 
at  an  age  when  boys  are  only  prepared  to  enter  college),  and  the  pressure 
of  outward  life,  of  what  is  called  "  society."  It  is  enough  to  point  out 
these:  the  remedy  must  be  left  to  the  wisdom  of  those  who  frame  systems 
of  education  and  those  who  are  the  parents  of  girls. 

Boys  of  a  corresponding  age  need  to  be  watched  over,  and  advised  or 
warned  concerning  a  bad  habit  which  is  very  common.  A  great  deal  of 
discretion  is  necessary  in  addressing  them;  but  I  believe  that  a  plain, 
direct,  serious  statement,  coming  from  a  master  who  is  respected  for  his 
own  character,  will  arouse  conscience  in  some,  and  will  deter  others  from 
acts  which  are  pioat  often  begun  in  ignorance  of  their  nature  and  conse- 
quences. It  is  hard  to  see  why  parents  neglect  this  duty;  but,  as  it  is 
neglected,  the  schoolmaster  cannot  avoid  some  part  of  the  responsibility. 

The  health  of  teachers  is  more  liable  to  fail  under  our  present  system 
than  that  of  scholars.  U  is  perhaps  a  sadder  sight  to  see  a  young  child's 
forces  of  mind  exhausted  by  overwork;  but  the  real  loss  to  the  commu- 
nity is  greater  when  a  fully-developed  woman  of  cultivation  and  ability 
drops  from  a  condition  of  perfect  health  and  energy  into  invalidism,  tem- 
porary or  permanent.  In  the  case  of  a  large  number  of  teachers  the 
fatigue  is  so  great  that  the  two  months  of  summer  holidays  are  spent,  as 
it  were,  upon  a  sofa,  and  properly  so. 

Several  causes  may  be  assigned  for  this  exhaustion.  In  the  first 
place,  no  doubt  many  teachers  neglect  the  exercise  which  would  keep 
them  in  health.  It  is  fortunate  when  one  lives  at  such  a  distance  as  to 
have  to  walk  from  four  to  six  miles  daily;  a  habit  of  exercise  formed 
under  these  circumstances  is  invaluable.  No  doubt  some  eat  too  little 
through  ignorance  of  what  is  neetlful,  or  take  tea  instead  of  beef,  or  go  to 
bed  hungry  and  cold,  or  neglect  their  nuon  meal,  or  hurry  their  break- 
fasts; some  are  weighed  down  with  home  cares;  scarcely  any  probably  in- 
jure themselves  by  *' dissij)ation  in  society." 

But  besides  all  this  there  are  several  circumstances  whioh  lie  entirely 
beyond  their  control,  some  or  all  of  which  are  certainly  the  source  of  seri- 
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ous  harm.  The  day's  work,  induding"  the  time  spent  in  going*  to  &nd 
from  school,  openincf  and  closing  the  sessions,  lasts  from  oighl  to  five, 
with  a  sufficient  intermission  at  noon.  If  thoroughly  performed,  such  a 
day's  work  is  enough  for  the  average  capacity  of  a  healthy  woman.  It 
calls  ii»to  vigorous  play  most  of  the  faculties,  and  requires  a  good  deal  of 
muscular  exertion  in  speaking.  Responsibility  is  never  absent,  and 
annoying  conflicts  with  obstinacy  or  stupidity  are  not  unfrequent.  At 
the  end  of  a  day  a  teacher  should  bo  free  to  rest  and  recreate  hnrsolf  until 
the  next  morning.  This,  however^  is  often  not  the  case,  and  many  have 
to  5[>end  several  hours  of  the  evening  in  lookino^  over  written  exercises  or 
in  making  up  school  statistics.  Such  an  overplus  of  work  is  injunotiSi 
not  simply  because  of  its  amount,  but  because  it  forces  the  mind  to  go 
back  to  the  anxieties  of  the  past  day,  and  allows  of  no  let-up  from  Mon- 
day morning  to  Friday  night.  Business  men  cannot  stand  such  a  course 
of  life,  nor  can  teachers.  \Vho  does  not  recall,  in  each  of  these  classaSyS 
number  of  instances  of  break -down  due  to  a  similar  cause? 

It  is  worthy  of  notice  that  the  hardest  work  of  the  year  comes  at  a 
season  when  teachers  and  pupils  are  least  able  to  bear  it.  In  the  winter 
many  work  to  the  utmost  of  their  strength,  sustained  by  the  stimulating 
climate;  in  spring  this  stimulus  fails,  appetite  for  food  is  lessened,  and  a 
certain  languor  is  felt  by  many  perfectly  sound  persons.  It  is  then  that 
the  work  of  the  year  approaches  its  climax,  and  tli*?  entire  school  for  two 
months  is  conscious  of  a  moral  spur  to  increased  effort.  The  yearly  exam- 
ination at  the  close  of  June  requires  additional  exertion  in  preparing 
papers,  correcting,  marking,  averaging,  and  in  making  ready  for  a  public 
<»xhibition.' 

It  is  the  duty  of  the  medical  profession  to  ex])re9s  an  opinion  as  to  the 
amount  of  labor  which  teachers  can  properly  be  expected  to  pcrfonn;  and 
in  connection  with  this,  the  number  of  scholars  tliat  can  be  attend(?d  to. 
A  favorite  number,  in  American  schools,  is  fifty-six;  which  appears  to  the 
writer  too  large.  By  lessening  the  number  of  scholars,  decidedly  greater 
prO|p*es8  could  be  made  with  equal  ease,  and  witli  better  comprehension 
of  tht*  subjects  taught.' 


*  To  a  quMticm  pnt  bj  the  HsHsanhusctle  Board  of  Health,  in  187S.  in  a  oircnlar 
4^illMMd  to  oorrespondent* — vix. :  *'ls  Consumption  ever  caused  by  over-study  at 
Sv^ool  or  College  ?  ** — the  foHowiag  answers  were  sent :  '*  Tes,"  from  14^  corrGspond- 
«aH;  '' Yofc^**  indireotl.v.  from  7  ;  **No.'' from  21 ;  *' DoubtfuV  from  10.  The  editor 
s4  li^  papwr.  Prof.  H.  T.  Howditch.  romarkn :  "  I  havA  neen  not  a  ff  w  pntientk— 
^^tfikUf^"  who.  nnder  the  violent  PtimnluM  put  upou  them  by  an  approtichiug  exhibi- 
llMtk  «^  etamination  for  rank  or  for  prizes,  have  sunk  iramediately  after  traob  extim 
^^mMm^*i*1  Ubur,  wholly  proatrated  in  mind  and  body  ;  and  when*  I  have  seen  them, 
^  ■^>— fi"-^^*  tHtnHumptioii  waa  plain.     Sucli  canes  are  utterly  hopelcsn." 

•  rs*  f ullow-intf  lettor  from  a  teacher  in  a  Bopton  pnblic  school  wnll  be  of  interoRt.  It 
fejB^  MiawrniH  thf>  point  of  view,  not  of  the  sickly,  but  of  the  strong  and  ntale  tr>achet. 

■  ^  llUM.i  lhf»  work  of  most  teacbetM  extenflii  from  Monday  rnoruing  nt  Inawt.  to  Satur- 
i^Ub  %l^t\\  Ttvr  iDAiiy  i^atunlay  claaaea  for  t«acber»  frive  itiL*tilal  work  very  different 
%tMi  MMb  v4  \^  Ave  flcbooldays,  but  the  school-oate  in  present  there. 

^^  MmI  tvttUltUoA  i*  another  chief  source  of  llloesa,  1  think.    Many  cokU  coma 
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The  above  remarks  are  applicable,  in  principle,  to  all  classes,  as  well 
as  to  teachers  and  scholars.  In  mcxlern  adult  life,  the  nervous  system 
breaks  down  so  frequently  as  to  have  compelled  the  invention  of  a  new 
term, "  neurasthenia^'  (dcscribcMl  in  Vol.  XHI.  of  ZJenissen's  Cyclopiedia), 
which  corresponds  nearly,  in  the  male  sex,  lo  what  has  long  been  known 
as  "  spinal  irritation  "  in  the  femalu.  These  ilillicuU,  often  almost  hopeless 
cases,  are  usually  the  result  of  a  double  series  of  causes:  first,  hereditary 
tendency  to  nervous  brcak-tlown;  and  second,  excess  of  effort,  or  rather 
of  strain,  in  atlult  life.  Mere  muscular  excess  is  rarely  the  cause,  in  our 
times,  though  sometimes  this  seems  to  be  the  case.  Anxiety  and  con- 
tinued exertion  are  the  chief  causal  factors  of  neurasthenia;  and  they 
will  doubtless  continue  to  be  such,  as  long  as  "success  ^'  remains  the  ab- 
solute duty  of  every  citizen. 

It  is  very  doubtful  whether  the  American  merchant  accomplishes  mgre 
by  his  constant  activity  than  the  Englishman  does  with  his  shorter  hours 
and  longtjr  relaxation.  There  can  be  no  doubt  whatever  of  the  ultimate 
effect.  The  amount  of  effort  which  can  be  safely  exacted  from  a  human 
being  is  exceeded  by  [argo  numbers  of  our  citizens,  and  the  result  must 
be  degeneracy,  in  the  parent  and  In  the  child. 

This  degeneracy  does  not  iisually  take  the  form  of  an  appreciable 
organic  lesion,  such  as  sclerosis,  of  the  nerve-substance.  The  affections 
which  it  causes  are  ratKer  such  as  imply  a  defect  of  nutrition  (involving 
power  or  coordination)  usually  within  the  limits  of  apparent  anatomical 
integrity. 

The  tendency  to  the  production  of  organic  degenerations  of  the  blood- 
vessels, the  kidiiL'vs,  and  other  viscera,  in  the  case  of  protracted  close 
devotion  to  a  inoiiotonous  business  in  a  dull  climate  L'ke  that  of  England, 
is  now  well  understood.  In  the  beginning  of  many  such  cases  a  benefit, 
almost  equivalent  to  a  "  renewal  of  life""  may  be  expected  from  a  total 
change  of  climate,  with  new  and  vivid  mental  interests,  for  at  least  six 
months. 

The  chief  difficulty,  in  the  case  of  many  men,  seems  to  consist  in  the 
impossibility  of  finding  for  them  any  relaxation:  they  have  no  interest 
except  work,  and  are  unfit  for  any  work  except  of  one  sort — that  which 
it  is  absolutely  necessary  that  they  should  escape  from  for  a  time.  The 
remedy  for  this  mental  helplessness  may  be  found  in  the  hands  of  the 
educator.  When  our  youth  are  made  to  feel  that  music,  botany,  can'ing, 
and  other  things  vvliich  may  be  taught,  are  objects  worthy  of  the  atten- 
tion, not  only  of  children  and  half-grown  youths,  but  of  men  of  business 


irom  the  necessity  of  aecnrin^  only  partly  purified  air  by  means  of  a  cold  draught; 
and  repeated  ooldfl,  with  no  |KMsible  Met>np'  in  the  work  meanwhile,  itie  in  part  the 
oaase  of  tb»  e^priug;  brt^akdown. 

"'  Mr.  Collar,  of  the  Roxbury  Latin  School,  told  me  onoe  that  he  made  it  a  rule  for 
hift  t«acben  to  lee«en  their  own  work  and  their  piipiU*  when  the  warm,  weather  begina. 
1  try  to  do  thu  huxuv  iUlng  with  my  cloHHea^  and  I  know  uf  others  who  do;  but  even 
where  the  endeavor  is  made.  I  think  what  you  say  of  the  culminating  of  aohool  work 
when  the  system  is  least  able  to  bear  it  is  perfectly  tnie.^' 
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and  matrons,  then  a  step  will  be  taken  which  may  lay  the  foundation  of 
habits  of  relaxation,  that  will  save  many  a  mind  from  "break-down  "  or 
perhaps  from  insanity. 

It  is  true  to  a  large  extent  that  the  mind  is  more  rested  by  a  change 
of  activity  than  by  absolute  repose.  It  is,  however,  essential,  that,  in 
thus  changing,  the  mind  shall  not  merely  turn  from  a  disagreeable  task 
to  an  unlntorutiting  one,  but  sliall  draw  from  the  new  pursuit  the  pleasure 
which  novelty  ought  to  give.  The  literary  mun  may  find  great  pleasure 
in  entirely  laying  aside  a  subject  for  weeks,  and  turning  to  a  new  one. 
All  of  us  require  to  see  new  places  and  persons;  and  this  longing  for 
change  is  so  far  from  being  inconsistent  with  steady  habits  that  it  consti- 
tutes one  of  the  chief  elements  in  the  value  of  the  Sabbath,  considered 
physiologically. 

Few  men  can  stand  more  than  five  or  six  hours  of  origmal  work  per 
day;  somewhat  more  of  routine  work  may  be  borne,  if  performed  under 
good  conditions,  in  good  air  and  light,  with  a  mind  free  from  anxiety, 
and  a  stomach  that  gives  no  trouble.  A  good  many  will  not  bear  ten 
hours  a  day  of  mental  routine  work. 

In  the  case  of  women,  there  is  a  phrase  frequently  used  by  them  which 
suggests  an  etiology.  Many  women  claim  to  possess  "great  nervous 
strciiglh/*  with  liltle  physical  endurance.  The  meaning  of  the  expression 
is,  that  they  are  capable  of  an  effort  of  will,  sustained  for  years  if  need 
be,  which  gradually  drains  from  them  all  the  forces  of  their  system.  The 
effort  may  be  made  for  ambitious  reasons,  as  in  the  case  of  girls  at  school. 
Among  adult  women  it  is  commonly  made  for  unselfish  ends — for  the 
purpose  of  advancing  the  interests  of  husband  or  family,  or  of  nursing  au 
invalid  through  long  illness.  The  result  is,  the  production  of  a  pitiable 
state  of  worthless  invalidism. 

It  is  proper  to  add  that  sexual  irregularities  and  excesses  form  an  im- 
portant cause  of  nervous  break-down;  but  the  present  is  not  the  place  to 
treat  of  them. 

No  subject  deserves  the  more  careful  attention  of  physicians  than 
that  of  the  education  of  young  women.  In  America,  in  thousands  of 
schools,  large  numbers  of  this  class  arc  collected,  from  the  ages  of  thirteou 
up  to  twenty,  and  even  older,  in  public  schools,  whore  they  are  made  to 
conform  to  the  same  inflexible  routine  as  that  which  boys  of  the  same  age 
are  subjected  to.  It  is  doubtless  of  great  value,  in  a  moral  point  of  view, 
that  a  girl  should  be  ambitious  to  be  punctual  in  attendance.  But  the 
moral  gain  is  outweighed  by  pliysical  loss,  if  the  scholar  makes  a  practice 
of  coming  to  school  without  her  breakfast,  for  reasons  of  family  conven- 
ience, as  is  very  often  the  case. 

It  is  desirable  that  she  should  feel  the  obligation  to  prepare  her  les- 
sons; but  in  how  few  cases  is  that  obligation  tempered  by  an  allowance  for 
the  modified  state  of  feeling  and  force  which  attends  the  monthly  periods! 
The  principal  of  a  high-school  for  girls,  numbering  nearly  eight  hundred, 
informs  the  writer  that,  upon  enterinq:  upon  the  duties  of  his  ollice,  he 
found  no  recognition  of  this  fact  in  the  administration  of  the  schcxil;  that 
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no  *'  difference  was  made  "  for  those  who  were  unwell.  With  tliti  aid  of  the 
Jirst  assistant  teacher — a  woman  of  rare  sense — he  divided  the  school  into 
classes  of  thirty,  assigning  to  each  class  one  lady  teacher,  whom  every  girl 
wa3  expected  to  inform  of  the  occurrence  of  the  monthly  function,  on  each 
occasion,  on  entering  school  in  the  morning.  As  is  usual  in  American 
schools,  almost  all  the  instructors  are  females.  Each  scholar^  on  thus 
notifying  hor  matron  (if  the  tenn  may  be  used),  is  excused  from  going  to 
the  blackboard  to  stand  for  work;  from  standing  in  recitation;  from 
going  up  and  down  stairs  to  recite  in  special  studies,  and  esjiecially  from 
going  down-stairs  to  work  in  the  chemical  laboratory.  These  rules  com- 
mend themselves  to  the  common-sense  of  the  profession;  for  they  l»ave 
not  yet  penetrated  the  intelligence  of  the  public.  The  principal  of  a  high- 
school  for  girls  and  hoys  informs  the  writer  that  he  had  been  accustomed 
to  excuse  the  girls  from  a  day  or  two  of  attendance  upon  their  simple  re- 
quest, without  compeiling  iheni  to  state  the  reason;  but  that  the  practice 
had  been  stopped  by  the  remonstrance  of  a  number  of  his  school  commit- 
tee, who  complained,  in  the  presence  of  the  boys  and  girls,  of  the  low  per- 
centage of  attendance  of  the  tatter.  It  is,  however,  now  recognized  by 
the  more  intelligent  that  school-houses  for  girls  must  not  be  buUtof  more 
than  two  stories,  if  it  can  be  avoided. 


Bodily  Exercise, 

In  country  schools,  there  are  opportunities  for  play  which  may  make 
gymnastics  unnecessary.  In  fact,  for  boys  who  will  play,  sport  is  the 
best.  In  cities,  however,  and  manufacturing  places,  many  boys  and  most 
girls  will  find  their  privileges  of  open-air  s|>ort  curtailed;  a  fact  to  which 
is  largely  due  the  deterioration  of  modern  civic  populations.  For  those, 
gymnastics  may  replace  the  simpler  discipline  of  rough-and-tumble  s[>orts, 
supplying  a  more  thorough  and  systematic  means  of  developing  the  body 
into  usefulness  and  symmetry. 

Some  boys,  and  many  girls,  are  so  disinclined  to  active  sport,  or  else 
so  unhandy  in  it,  that  they  need  an  artificial  substitute.  In  the  case  of 
these,  all  arguments  against  the  "unnaturalness"  of  gymnastics  fade  out 
of  sight,  when  confronted  with  the  fact  that  the  system  makes  healthy 
and  enduring  adults  out  of  weak  and  awkward  boys  and  girls. 

One  of  the  chief  advantages  of  gymnastics  lies  in  tfie  fact  that  they 
can  be  adapted  to  the  needs  of  individuals  better  than  other  forms  of  exer- 
cise. This  presupposes  a  teacher  for  gymnastics,  a  person  capable  of 
judging  when  a  scholar  should  stop  exercising,  and  so  far  instriictod  in 
the  anatomy  of  the  body  as  to  recognize  defects,  and  to  apply  the  proper 
exercises  for  correcting  them.  AVIiere  there  is  no  such  guide,  the  teacher 
can  adopt  some  form  of  calisthenics,  which  will  be  good  as  far  as  it  goes; 
enough  for  many,  and  useful  to  all. 

The  lighter  exercises,  taken  without  apparatus,  and  without  much 
movement  of  the  legs,  n»ay  be  practised  at  a  moment's  notice  at  any  time 
in  the  scliool-scssion.    Their  aim  is  not  to  make  the  muscles  visibly  bigger. 
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but  to  stimulate  the  circulation  ami  respiration  moderately,  for  a  short 
time.  They  ought  always  to  be  so  managed  as  to  prove  a  diversion  to 
the  mind;  in  fact,  this  end  is  really  the  most  important  one  connected 
with  calisthenics.  An  easy  tune  may  be  played  on  the  piano  in  concert 
with  the  rhythmic  movements  of  the  pupils.  Marching,  and  various  easy 
military  mana'uvers,  are  capable  of  interp-sting  children.  The  loacher 
should  aim  to  make  the  pupils  feel  that  what  is  done  is  important  ;  and 
to  this  end  she  ought  to  know  something  of  the  first  principles  of  physi- 
ologj',  and  to  feel  their  weight.  If  the  children  begin  to  look  on  the  ex- 
ercises as  "silly,"  or  the  teacher  considers  them  irksome,  they  are  likely 
to  be  of  small  use. 

A  scholar  should  be  expected  to  spend  at  least  two  hours  out  of  every 
twenty-four  in  the  open  air,  during  most  of  the  year.  This  requirement 
seems  to  me  moderate.  A  teaclier  should  spend  at  least  an  hour  daily  ia 
the  open  air — not  the  air  of  a  horse-car,  or  railroad. 

ITie  systems  of  gymnastics  now  in  use — both  heavy  and  light — are 
mostly  the  inventions  of  Germans  or  Swedes.  There  is  one  point  in  con- 
nection with  the  German  practice  which  deserves  our  imitation  :  they 
place  the  apparatus  in  the  open  air,  when  )>ossibIe,  or  in  a  shed  separate 
from  the  schoolhouso,  in  the  middle  of  a  yard.  The  advantage  of  exer- 
cising in  the  open  air  ia  too  obvious  to  need  remark  ;  but  the  point  is 
nevertheless  very  little  attended  to  in  our  own  public  gymnasiums.  Even 
school  gymnasiums  (where  they  exist)  are  not  always  well  lighted  and 
ventilated. 

Singing  constitutes  an  excellent  exercise  for  the  body,  as  well  as  re- 
laxation for  the  mind  ;  but  I  have  seen  it  carried  on  in  a  room  set  apart 
for  the  purpose,  and  so  closely  packed  and  badly  ventilated  that  it  was 
diflicult  to  remain  in  it.  It  hardly  needs  to  bo  said  that  that  whicl/  set-s 
the  lungs  in  vigorous  action  implies  and  demands  an  abundant  supply  of 
fresh  air;  and  that  to  perform  exercise  in  close  rooms  is  more  exhausting' 
than  to  sit  stllh 

In  institutions  for  young  men  and  young  women,  some  form  of  gym- 
nastics ought  not  only  to  be  encouraged,  but,  as  shown  by  the  accounts 
from  Amherst  College,  Massachusetts,'  it  is  feasible  to  require  such  exer- 
cise of  all  who  are  in  health  and  free  from  deformity.  The  need  of  some 
vigorous  muscular  exertion  is  more  felt  by  a  certain  class  of  young  men 
who  have  always  had  some  hard  labor  to  perform;  and  who,  on  the  other 
hand,  have  never  acquired  the  art  of  elegant  muscular  exertion  as  an 
amusement. 
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Air,  pure,  composition  of,  I.  603 

solid  impurities  in,  I.  636 
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Alabama,    towns  of,   affected  by  yellow 
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431. 
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salts,  as  disinfectants,  II.  565 
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Ammonia  and  ammonium  sulphate,  manu- 
facture of,  II.  439 
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manufacture  of,  II.  15 


^^^B                 Ammonia,  presence  of,  in  the  air,  I.  680 
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Assaying,  IL  442 
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Ab8*b  Tnilk,  analysia  of,  1.  106 
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A-t«nta.  11.  VS 

^^H                  AmylaueouB  principlea,  I.  160 

Athletes,  II.  63 

^^^H                   Ajoabena  ciroinalis,  fignte  of,  I.  3;{7 

Athletic  exercises,  I.  842 

^^^1                  Annlyaea  of  hoapital  air,  by  Prof.  £.  S. 

Athrepsia,  definition  of  the  teniL,  11.  888 

^^m                     Wood,  I.  730 

Atmosphere,  composition  of.  I.  fiOI 

^^^L^           Analysts,  English  Sodety  off  standard  of 

AtmoBpheric  pressure,  injurious  effects  of 

^^^K                      IL  366 

variations  in.  II.  6^ 

^^^V          Anapole.  I.  34S 

Attitude,  constrained,  injnrioiu  effects  of 

^^^V                  AmotVa  chimney- valve,  I.  775 

II.  63 

^^^H                  Anderson's  process  of  purifying  eewogo,  I. 

Automatic  system  of  rentilaUng  ships,  of 

^^M                      &31 

Thiers  and  Roddy,  II.  lOU 

^^^1                 Angiomata  of  the  infantile  nmmmftt  I.  85 

Autopsy -rooms,  in  hospitals,  I.  707 

^^^H                   Aniline,  manufucture  of,  IJ.  23 

Autopsy-table  of  H.  J.  Bigelow,  I.  767 

^^H                  Anilino  oolors,  II.  23 

Azote,  in  coal-mines,  II.  244 

^^^H                  Animal  exhalations  in  the  air,  L  631 

^^^H                  Animal  matter  fonnd  in  the  soil.  I.  428 

Bacillus  anthrocis,  I.  10 

^^^^                  Animalcuhu  in  driukiug-wat«r,  I.  204 

subtilis,  I.  to 

^^^H                  Animal  matters,  storage  and  handling  of, 

BackUay  lands  in  Boston,  I.  409 

^^M 

Bacteria,  I.  16 

^^^H                   Animals,  diaeaoed.  II.  461 

Bacteridin  of  Davaine,  I.  10 

^^^B                   rare,  shops  for  sale  of,  II.  401 

Baginsky.  researohes  of,  with  x^ud  ta 

^^^H                   alanghtering  of,  11.  402 

milk.  11.  291 

^^^1                   Animal  subutitutes  for  milk,  I.  117 

Bakers,  IL  56 

^^^H                   Annular  ventilating  tube,  I.  501 

Baking-powders,  II.  375 

^^^1                  Anthracoais,  II.  32 

Balconies  in  hospitals,  I.  756 

^^^1                  Anthrax,  or  splenic  fe-rer,  1  20 

Baldness,  premature,  I.  393 
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Boll  and- water  trap  of  Bower,  1.  408 

^^H                   Apartmenta,  disiufeotio^  of,  11.  668 
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n.  240.  263 

^^^B                   Army  rations,  I.  104 

Barrel  system  of  removing  excreta,  I.  530 
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Boovos,  mothcxlH  of  killing,  11.  403 

"  great  fire,"  I.  213 

Belgian  pavemenU,  objectiona  to,  i,  553 

BouBsingault's   experiments  with  salt,  I. 
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Carpel-cleaning  machine,  IL  421                  ^^U 

^^H                   Galidarium,  L  374 

Oarpet-oleaning  a  two-fold  nuiaaooe,  IL        1 

^^H                    California  stove.  II.  173 

430                                                              ^J 

^^H                  Ca]lo«iti(^H  produced  by  different  oooupa- 

Oascin,  L  151                                                     ^H 

^^M 

Castile  soap,  I.  871                                         ^H 

^^1                    Calorifactent  food,  I.  146 
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Cayenne  pepper,  adulterations  of,  IL  365 

^^H                   Camp  Lowell,  in  Southern  Arizona,  IL  103 

Ceilingis  and  inside  waUs  of  bospitala,  L 

^^H                   Camp  of  on  army  corps   of  18,020  men. 

747 

^H                   m 
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Cfae«»e,  adulterations  of.  11.  363 

Clapbam,  oases  of  sewer-gas  poisoning  at. 
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Cocaine,  I.  181 
Coocobaoteria  septica,  I.  16 

Cholera,  endemicit6  of.  11.  477 

origin  of.  L  570 
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Drainage   and   sewerage,  defective,  influ- 

iinpnrc drinktof^'water.  I.  500 

ence  of.  upon  infantile  mortality,  II.  293 

Diaritoett  from  breothiiiff  Ht^wer-iur,  I.  588 

Drainage  of  the  soil,  L  41G 

in  militAry  campa,  II.  150 

Drain-pipe,  stoneware,  I.  470 

a 

Diarrhoeal  diseases,  among  infants.  II.  281 

Drain-pipes,  arrangements  £or  discouneot- 

Diblftstio  theory  of  diseasefi,  1.  2H 

ing.  I.  487 

Diet,  influence  of,  upon  provoleooe  of  in- 

Dmin-pipe ventilator  of  Brooks.  I.  489 

fant  diarrhom,  II.  388 

Drains,  open,  nnsnitable  except  as  a  tem- 

 in  training,  I.  360 

porary  expedient,  L  433 

Diet  of  the  wet-natM,  I.  105 

Draughts  of  air,  I.  770 

Dietetic  niles  for  the  newly-bom,  L  88 

Dresden.  Germany,  covered  re«enroirati  t 

Digestive  t^j^atem.  effects  of  exercise  upon, 

274 

I.  324 

Oermonj-.  water-supply  of,  I.  240,  253 

Dilvition,  a  cause  of  apparent  self 'pariflca* 

Drinking-water  and  public  water-supplies. 

Eion  of  water.  1.  383 

1.211 

Diphtheria,  1.  20 

contamination  of,  by  cool-gas,  I.  648 

from  breathing  sewer-air.  I.  589 

contamination  of,  by  groveyzuda.  I. 

Direct  aliment.  I.  U8 

543 

Discipline,  naval.  II.  21(> 

pollution  of,  a  cause  of  disease,  I.  500 

Discus,  costing  the,  I.  344 

pollution   of,    the   cause   of   typhoid 

Diseases  connected  with  emanations  from 

fever,  I.  583 

the  soil.  I.  670 

Driven  wells,  I.  353 

connected  with  pollution  of  the  air,  I. 

Drivers,  II.  55 

1 

584 

Dryness  of  bousea,  how  attained,  f.  406 

a 

connected  with  pollution  of  drinking- 

DrjTies"*  of  ship,  importance  of,  II.  183 

water.  L  590 

Dry  systems  of  excrement  removal,  I.  508 

connected  with  water  tn   the  soil,  t. 

Duprc  on  wine,  II-  373 

577 

Dust  in  the  air,  1.  626 

rceuking  from  use  of  improper  or  dia- 

Dust,  irritating  and  poisonous,  It.  36 

eased  food,  I.  lOti 

Dyeing  the  hair,  I.  391 

DisinfecUnt.  definition  of  the  term,  n.  548 

Dyers.  11.  58 

DiaiDfectanta.  U.  547 

Dyes  for  fabrioa  used  in  the  manufacture 

uBG  of,  in  street-gutters,  aewer-inleta, 

of  clothing,  a.  213 

1 

etc.,  L  563 

DyestuffH  uned  in  coloring  clothing,  irri- 

 in  yellow  fever,  II.  154 

tating  qualities  of,  L  3Sl 

Disinfection,  adriol.  11.  553 

Dyke,  Dr. .  on  ftltration  of  sewage,  I.  533 

—  importance  of  studyiug  the  aubjeotj 

Dysentery  among  soldiers,  IL  151 

11.  578 

development  of,  favored  by  soil-moia- 

of  excreta,  I.  595 

ture,  I.  584 

on  shipboard.  II.  200 

from  breathing  sewer-air,  I.  588 

Disinfector  for  urinals,  1.  506 

traced  to  polluted  drinking-water,  L 

for  water-closets.  I.  502 

590 

Disintegration,  soils  of,  I.  425 

Dismal  Swamp,  water  of.  L  218 

Ear,  hygiene  of,  I.  303 

Distilled  water,  aeration  of,  11.  303 

Earth  commode.  I.  510 

^_ 

Distilling,  11.  437 

Eassie's  deodorizing  trap,  I.  488 

■ 

Divers.  II.  70 

water-closet  trap,  I.  406 

^ 

Dog-fanciers.  II.  28 

Ecoasaise  doache,  I.  373. 

n 

Doga,  keepmg  of,  II.  401 

Egg-albumen,  L  149 

1 

.^^HH^ 

^ 

^^^V         640                                                        2NDBX.                                                                      1 

^^^^^H          Egg  mixtnrcui  for  infants,  1. 118 

^yee,  mlei  for  the  core  of,  especially  in        . 

^^^^^H           Effgs  <^  ^  flouroe  of  nuisance,  II.  410 

children,  11.  GIU                                                  1 

^^^^^H           %g-aba|M>d  fonn  of  newer,  I.  4H7 

^^^^^H           Kt^yptiim  mode  of  veutilaUon,  1.  770              Factories,  sanitAiy  supermion  of,  II.  9 

^^^^^^H           Electrical  current,  use  of,  in  establishing    Factory-leg,  IL  7 

^^^^^H              respiration  and  circulutioa  in  the  new-    Pascal  matters,  surface  defilement  by,  I. 

^^^^H 

^^^^^1          Klcctrotypens,  nature  of  their  occupation.    Fallow  wards,  1. 758                                             1 

^^^^1               U 

Fancy  fowls  and  birds,  keeping  of,  11.  400 

^^^^^H          ElevatorB,  in  hospitals,  I.  735 

Farcy,  II  401 

^^^^^H           Kmbnimiug. 

Farinaceous  diet  for  infants.  I.  120 

^^^^^^          Eminent  domain,  right  of,  as  applied  to 

foods  apt  to  cause  fenaenbation  in  in- 

^^^^^^^B             sanitary  matters,  I.  *VJ 

fantile  digestive  tract,  I.  118 

^^^^^^M          Emmett.    Dr.   Bacbe  McE..  on  amall-pox 

Formers.  11.  55 

^^^^^^H               and  other  contagious  diseases,  II.  515 

Far-sightedness  in  school-children,  11.  605 

^^^^^H           EnameUers, 

Fat  rcnderera,  II.  26 

^^^^^^^1           Endemic  diseases,  investigation  of,  in  vil- 

Fat-rendering.  11.  423 

^^^^H 

Faus  I.  157 

^^^^^H          EnematAf  stimnlating,  in  asphyxia  or  de- 

uses  of,  I.  158    • 

^^^^^^B               bility  of  the  newly-born,  I.  7G 

Feather  omamentii,  mannfaotare  of,   II. 

^^^^^H          Engineers, 

44 

^^^^^H          Engine-room,  high  temperature  of,  In  mon- 

Fecundity,  lock  of,  among  cigar-makera. 

^^^^1 

11.43 

^^^^^H           English  rivers,  condition  of,  I.  238 

of  a  people,  data  for  estimating  it,  IL 

^^^^H          Engravers. 

313 

^^^^^H           Epidemic,  definition  of  the  term,  I.  13 

Feeding  infants,  how  it  should  be  done,  IL 

^^^^^f          Epidemics,  management  of.  in  villages.  11. 

80,120 

^^^V               578 

Feet,  care  of,  I.  385 

^^^F^            Ergotism,  I.  200 

Fell-mongers,  II.  26 

^^^1                   Erismnnn's  '"  model  school-room,"  XL  013 

Ferrous  sulphate,  um  of,  as  a  disinfectant. 

^^^1                  Eruptions  due  lo  hydropathic  treatment,  I. 

II.  503 

^H 

Fertilizer-makers.  II.  26 

^^H                   Essential  oils,  storage  of,  a  sourco  of  don- 

Fertilisers,  11.414 

^^1                      ger  by  fire.  II.  417 

Fibrin,  I.  loO 

^^^1                   Etching,  injorioua  features  of  the  oocnpa- 

Fibrous  screeua.  for  filtering  air,  I.  712 

^^m                           14 

Field's  flush  tank,  1.403 

^^H                   Eucalyptus  globulus.  I.  423.  430,  432 

PUeoutteis.  II.  33 

^^^1                   Examination,  microscopical,  of  water,  1 

Filter-beds,  advantage  of  oovering,  I.  870, 

^^1 

373 

^^^H                    Examination  of  the  soil,  I.  437 

atPoughkeepsie.  N.  Y..I.  369 

^^^K^^            Excreta,  amount  and  products  of,  L  450 

at  Zurich.  Switreriand.  L  271 

^^^^^^Hh          contamination  of  soil  by,  I.  445 

cleaning  of.  L  370,  271 

^^^^^^^1           disiufeutiou  of.  I.  TiOS 

couNtrnctioa  of,  I.  26© 

^^^^^^1          metho<1&  of  removal,  I.  450,  456 

coreriug  of.  I.  375 

^^^^^^1          ExercLM.  physical,  I.  317 

Fater-galleries.  L  245 

^^^^^^1          physical,  importance  of,  for  school 

Filter,  silicated  carbon,  I.  370 

^^^^H                              II.  023 

. 8pon{fy  iron,  I.  279 

^^^^^H           Exhaust-fans  for  ventilation  of  minei,  II. 

FUters  for  cistema,  I.  2!»0 

^^^^H 

household,  requirements  of.  I.  874 

^^^^^H           Exhaust-pipes,  11.  466 

tank,  I.  277 

^^^^H          Expectation  of          II.  342 

tap.  objections  to.  I.  276 

^^^^H          Eye,  hygiene 

Filth  OS  a  c«u»e  of  disease.  I.  37 

^^^^H          Eyes,  abase  of,  11.  VI 

diseases  of  Mr.  Simon,  1. 889 

^m__ -^        J 
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Filth,  diaeases,  relation  of,  to  water-snpply, 

I.  218 
Filtration,  household,  I.  274 

of  drinking  water,  I.  264,  268,  283 

natural,  I.  248 

on  the  large  scale,  coat  of,  I.  274 

object  and  resoits  of,  I.  271 

rate  of,  I.  270 

treatment  of  sewage  by,  I.  632 

Fire-damp,  II.  230 
Fire-places,  I.  687 
Fire-proof  staircases  in  school-hoiiBes,  II. 

599 
Fireworks,  U.  469 
Fish  as  a  source  of  nuisance,  11.  415 

destmotion  of,  by  sewage,  I.  627 

Fishermen,  II.  55 

Flake  white,  injorious  nature  of,  I.  871 

Flax-hackling,  II.  41 

operatives,  II.  40 

Flesh-worms,  so-called,  I.  870 

Flint.  Austin,  Jr.,  experiments  of,  upon 

the  pedestrian  Weston,  I.  380 
Floors,  how  they  should  be  constructed,  I. 

748 
Floss  silk,  carders  of,  II.  45 
Flour,  adulterations  of,  U.  864 

explosion  of,  II.  89 

Flowers,  artificial,  II.  47 
Fluah-tonk,  Field's,  I.  493 
Flushing  of  sewers,  I.  473 

tanks,  I.  474 

Food,  adulteration  of,  11. 351 

and  drink,  I.  145 

articles  of,  liable  to  be  adulterated,  n. 

357 

classification  of.  I.  146 

examination  of,  II.  578 

proper  daily  amount  of,  I.  190 

results  of  taking  an  excess  of,  I.  199 

Folsom  on  disposal  of  sewage,  I.  623 

on  hospital  construction,  I.  746 

radiator,  I.  708 

plan  of  a  hospital  ward,  L  759 

transom  window,  I,  773 

Foot-ball,  game  of,  I.  364 

Ford,  William  II.,  on  soil  and  water,  I.  399 

Forecastle,  II.  179 

Fore-hold.  II.  178 

Forests,  effect  of,  upon  moisture  of  air,  I. 

063 

influence  of,  upon  climate,  L  432 

Forgemen,  II.  58 
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I  Fort  Foote,  11.  96 

:  Fort  Gibson,  II.  96 

j  Fosses  mobiles  of  Paris,  L  616 

;  Foundations  of  hospital  buildings,  I.  747 

'  Fox  on  the  disposal  of  the  slop-water  of 

I     Tillages,  I.  571 

Foyer  Joly,  I.  089 

Franldand's  process  of  water  analysis,  I. 
302 

Franklin  stoves,  I.  688,  696 

Fraudulent  adulterations,  11.  356 

Frenum  lingusa,  influence  of,  upon  nurs- 
ing, I.  83 

Fresh  water  welLs  near  salt  water,  I.  250 

Frigidarium,  I.  374 

Fruit  jellies,  adulterations  of,  II.  365 

Fruits  an  occasional  source  of  nuisance,  II. 
416 

Fullers,  U.  27 

Fungus,  growth  of,  in  ambilical  fossa,  I. 
81 

Fnmaces,  I.  691 

Fusel  oU,  L  175 


Galactaoooces,  I.  105 
I  Galton  fireplace,  I.  687 
j  Galton's  hearth.  I.  688 

Galton's  plan  for  the  disposition  of  hospital 
1     water-closets,  I.  701 
I  Galvanization  over  the  neck,  to  establish 

respiration  in  new-bom  infant,  I.  76 
<  Galvanized  iron  for  conveying  water.  I.  290 

Gamblers,  II.  59 

Gangrenous  ergotism,  I,  201 

Garbage,  removal  of,  I.  506 

Gas,  illuminating,  a  source  of  contamina- 
tion of  the  air,  1 .  6:j8 

Gas-making,  11.  4:^5 

Gas-wells  of  Pennsylvania,  II.  236 

Gas-fixtures,  ventilating,  I.  783 

Gas-ventilators,  I.  7T7,  778 
I  Gases  found  in  coal-mines,  II.  235 

in  water,  determination  of,  I.  294 

specific  heat  of,  I.  655 

Gasmen,  nature  of  their  occupation,  II.  18 

Gelatine,  1. 148 

in  the  infant's  diet,  I.  125 

Generative  functions,   eflfects  of  exercise 
upon,  I.  320 

G^rardin,    investigation    of    pollution  of 
River  Seine,  I.  295 

German  Public  Health  Association,  resolu- 
tion on  water-supply,  I.  363 


^^M                                                       ^^^^m           INDEX.                                                                    ^H 

^^^H                 Gilding,  Oangers  of,  II.  18 

Groimd'Water,  sanitary  examination  of.,  L 

^^H                Ging«r,  adult«ratioaaof.  11.  304 

304 

^^^H                 Gtrla,  rupid  growth  of,  at  age  of  11  or  12 

supply,  theory  of,  I.  348 

^^H                      ODward,  11.  tilO 

theory  of  causation  of  typhoid  fcrer. 

^^H                Glanders,  11.  401 

I.  581 

^^^H                 Gbugow,  Scotland,  Yrftter-snpply  of,  1.  267 

velocity  of  iU  flow.  L  411 

^^M                Gloss-btowera,  II.,  G3 

Ooarana,  I.  181 

^^^1                  GloRs,  iiianufaottir«  of,  IT.  30,  44t 

Gnllies,  I.  472 

^^^B                 Glazing  or  eaauul,  poiBouotia.  II.  375 

Gum,  L  164 

^^H                  Globnhn,  I.  150 

Gum-arabic  in  the  infanta'  diet,  I.  124 

^^m                Glaoose.  I.  103 

Gun-deok,  n.  178                                          ^m 

^^H                 Glue-miUcero.  II.  20 

Gut^eanen.  11.  20                                        ^H 

^^H                 Glue  making,  II.  433 

Gat-olcauing,  IL  420                                             1 

^^^1                  Glyceriue  rctiuiu^,  11.  439 

Guy's  Uotipital,  I.  752                                               1 

^^m                Glycogen,  I.  104,  105 

Gymnastic  exercises,  1.  343                                     1 

^^^H                  Glucose  in  sugar,  II.  371 

Gymnastics  in  schools,  II.  0^                       ^^J 

^^H                Goats,  keeping  of.  II.  300 

GymnaatA,  II.  03                                             ^H 

^^H                  GoalV  milk,  I.  100 

^^ 

^^H                  analysifl  of,  I.  106 

HACKBXaACK  meadows,  how  they  maj  ba 

^^^H                 coutainiug  colohioine,  I.  98 

zeolaimed.  I.  424 

^^^1                  Goldainitlu,  nature  of  their  occupation^  II. 

Hair  of  the  head,  care  of,  I.  389 

^H 

Hair-pickers,  II.  40 

^^^B                  Goux  system  of  oolleoting  excreta,  I.  513 

HaLT'pickiug,  II.  421 

^^^H                 Gorcmmout  of  camps,  bygiouic,  II.  100 

Hiury  men  or  women,  L  393 

^^^B                  Grabamite    aud    Trinidad    asphalt   pavo- 

Half-buth,  I.  373 

^^B                      xneuts,  I. 

Half  tlush-gate  or  valve.  L  474 

^^H                  Grape  sngar  I.  103 

Hall  of  Representatives  at  Washington, 

^^^1                 Graveyards  a  snorco  of  danger  to  pecsoiifl 

ventilation  of,  I.  720 

^^^1                      Uviug  iu  their  ueigbborbood,  I.  639 

Hamburgh,  Germany,  water-supply  of,  L 

^^^H                  Grareyards,  emanations  from,  U.  458 

200 

^^H                  GruvcU.  I. 

Hamilton's  u^hod  of  ventilating  a  oioaed 

^^^1                  Grayiieiia  of  the  hair,  I.  391 

room,  I.  775 

^^m                Grease  tank,  L  493 

Ilamilton,  Dr.  A.  McL.,  on  small-pox  and 

^^^1                 Green  vitriol,  use  of,  as  a  disinfeotant,  II. 

other  coutagiouH  diseases,  IL  515 

^^M 

Hammock  of  tJie  sailor.  11.  215 

^^H                 Grinders,  IT.  33 

Hammond^A  experiments  with  alcohol,    L 

^^^H                 Ghndcni'  asthma,  II.  33 

173 

^^^1                  Grindstones,  danger  of  their  btirsting,  IT. 

Hands,  care  of,  I.  387 

^H 

Hangnails,  I.  388 

^^H                  Grooer*s  itch.  II.  SH 

Hardness  of  water.  L  310 

^^^M                Gronnd-air  jioUation,  sources  of,  1.  406 

cause  of,  I.  883 

^^^B                  Ground  atmosphere,  continual  moveoMUt 

tesUfor,  1.298;  11.  808 

^^B 

Hare  lip,  influence  of,  nponnandng.  L  82    ^j 

^^^H                 Gruuud-watcr,  a  source  of  honsohold  aup- 

Hatters.  IL  48                                                ^M 

^^H                     ply.  L  239 

Headoleanera.  IT.  26                                      ^^ 

^^^B                 — -  a  source  of  town  supply.  I.  244 

Head,  defiuitioQ  of  term  in  filtration,    L         j 

^^^^^_^         and  varioos  diseases,  oonneotion  b«- 

271 

^^^^^P            twean,  I.  579 

Health  boards,  judicial  powers  of,  1.  50 

^^^^^^         definition  of  the  term.  I.  238,  409 

offloer,  qualifications  and  duties  of,  I. 

^^^B                 general  character  of,  I.  238,  251 

54 

^^H                  incUnation  of.  I.  238 

Heart,  irritable,  L  330 

^^H^          iu  Mauioh.  diagram  of,  I.  338,  239 

Heat,   application  of,  iu  asphyxia  or  de- 

^^^^K          liability  to  pollution,  I.  252 

bility  of  the  nowly-boru,  L  76 
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Heat,  effecta  of,  upon  vims  of  different 
diseases,  II.  553 

exhauBtion  among  engineers  of  steam- 
ers, IL  188 

of  compositton,  I.  649 

sonrces  of,  I.  044 

specific,  I.  653 

Heating  and  ventilation,  I.  671 

apparatus,  I.  682 

^-^  by  steam,  I.  698 

by  water,  I.  701 

direct  and  indirect,  I.  691 

Hemp  operatives,  II.  40 

spinners,  II.  41 

Hennig*e  egg  drink  for  infants,  I.  119 

Herbert,  Edward,  experience  of,  with  re- 
gard to  fire-damp  explosions,  II.  237 

Herbert  General  Hospital,  L  750 

Herrick  on  inland  quarantine,  II.  409 

Hides,  storing  of,  II.  414 

High  altitudes,  climate  of,  1. 669 

Hirt^s  tables  showing  efFeots  of  occupation 
on  health,  II.  71 

Histogenetic  food,  I.  146 

Hog  yards,  II.  399 

Holden's  process  of  purifying  sewage,  I. 
630 

siren  pneumatometer,  I.  855 

Honey,  adulterations  of,  II.  365 

Hoofs  and  horns  as  a  source  of  nuisance, 
II.  414 

Hope,  Geo^^  T.,  on  sanitary  work  done  at 
Bay  Kidge,  II.  589 

Hoppe-Seyler's  method  of  preparing  casein, 
1.151 

Hopper  closet,  of  stoneware,  I.  504 

Horse-radish,  adulterations  of,  II.  365 

Horses,  keeping  of,  II.  391 

Hospital  construction,  general  principles  of, 
1.737 

tent,  II.  97 

Hospitals  in  the  merchant  marine,  II.  224 

location  of,  1.  738 

of  camp,  organization  of,  II.  159 

Hostlers,  IL  28 

Hot  bath,  temperature  of,  I.  374 

House-drain  ventilator  of  Band,  I.  490 

House-dnunage,  I.  482 

House-drains,  a  source  of  ground  coutaml- 

\  nation,  I.  448 

Household  filters,  I.  276 

House-pipes  and  traps,  how  to  examine 
them,  I.  506 


House-traps,  I.  494 

Huddersfield,  combined  sewer-pipe  and 
subsoil-pipe  of,  I.  419 

Humus,  I.  426 

Hu8Son*B  windows,  I.  774 

Huts,  Crimean,  II.  105 

of  the  Army  of  the  Potomac,  II. 

104 

Hydrocarbons,  I.  157 

Hydrochloric  acid,  disinfecting  powers  of, 
II.  561 

fumes  of,  II.  12 

Hydrofluoric  acid,  fumes  of,  IL  12 

Hydrc^en  peroxide,  use  of,  as  a  disinfect- 
ant, II.  558 

Hydrophobia,  II.  463 

Hygiene,  definition  of  the  term,  I.  3 

Hygienic  government  of  camps,  II.  109 

Hygrometera  of  Doniell  and  Regnault,  I. 
653 

Hygroscopic  water,  determination  of  its 
amount  in  the  soil,  I.  439 

power  of  the  soil  to  retain  it,  I.  440 

Hylophagi,  L  184 

Hyponitrio  acid,  fumes  of,  II.  12 

Ice  and  snow,  removal  of,  from  streets.  I. 

561 
Ice,  impure,  1.  290 
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Pfib-JAtslcQU  Cor  Mtlon«  U.  213 
Pedia,  K  l&.'S 
PaeuulAZ7  Iom  fmm  piwTciitatil*  defcuMi 

ojid  mortal  ityp  1.  6 
PcUo^ji,  T.  3D1 

p<<iiiJttKiou,  I.  ;t4a 

PoiilH'r,  niMU>'nitJoiiiH  of,  IL  370 
r<?j>p»>rniiiit,  oii  iif,  ji*  n  luejuis  of  deloift- 

in^  ]iC.ik^  iji  rlrniii-piiHji.vi,   [,  ^i_fS 
Poptouc.  I.  152 
Perchloride  of  iron,  precipitation  of  sew- 

ape  by,  I.  531 
Perflation,  ventilation  by,  I.  772 
Perin.  Dr.,  on  the  army  ration,  II.  137 
Periodic  returns  in  malarial  diseaae,  ex- 
planation of,  II.  147 
Perry.  I.  177 

Person,  care  of  the,  I.  ^09 
Pettenkofer    and     Buhl,    "  ground-water 

theory"  of,  I.  581 
Pettenkofor.  investigations  of,  with  regard 

to  conditions  of  the  soil,  I.  412 
Pettenkofcr's  experiment  to  show  porosity 

of  soils,  I.  401 

formula,  I.  2)) 

metho'l  of  a>icorUiining  the  amount  of 

carlH>n  dioxide  in  lb*'  air,  II.  VJ\i 
Philadelphia  01)>tririi-al  Society's  rules  for 


mam^emeut  of  children.  I.  132 


Pbilbrlck^t  Aimular  ventilating  iu.l>o,  L  009 

-  grajuw  tnnk,  1.  i^'A 

t'hoMpbatv  prooAM  of  tr««Uug  •«wafr,  I. 

Pho*|illionui  fumcii,  Injurlixij  efl«cu  of.  IL 

m 

— «  pr«Moo»  at,  In  thu  tar.  I.  03$> 

Pliotot(ra|ihirr«.  It,  24 

PbthlNiit  aiwiu^  tUut'HTOrkvra,  Tl.  «tO 

^—  **«'»i**^*'**  cffMtn  of  bijrb  ■JtiluilM  in, 

rhtliia3«  ootantMruM.  It*  -it) 

PbTBioo]  vjbCXvAmm,  I.  917 

PbyhlcUoiiH.  11.  AO 

PUoirt'i  oraiD]K  t.  3:^7 

PlcklM,  preMOOc  cit  odppfiT  in,  IL  370 

PU^rio  utld,  aatiMptic  pmpftr ti«a  oC,  II. 

UM  of,  in  nt&aafaotuni  of  MtlAeiAl 

flowft«»  n.  47 

Pigi,  keeping  c»f.  II.  890 

kilUugof,  IL407 

P)g>|Hnu,  milMiKw  of,  in  rUlagviH  I*  479 
Piliovr*.  I,  »H4 
Pinole,  It.  140 

pia-point«t«.  II,  aa 

Pipea,  diffenuiC  Uiub  for  hrw— rtwlnif  , 

L  482 

for  wute- water,  t.  40d 

PijiciDiL*  Umariiti,  I.  2'W 
PJawtLT  bufiu-r*,  II    HiJ 

buroiug,  n,  448 

PleniiJu  Hvateni  of  ventilftti'jii,  1    712 

Ply  mouth    Chemical     Works,    coudeusiug 

apparatus  of,  II.  440 
pneumatic  gy^tem  of  removing  excret.a,  I. 

518 

system  (Liemur's  of  removing  ex- 
creta. I.  52;J 

Pncumatometer,  Uoldcn's.  I.  355 

Pueunio-ont*ritifi.  infectious.  I.  Ui 

Pneumonia  ami  sewer-emanations.  I.  -V^O 

due  to  inhalation  of  cotton-dust.  IL 

40  • 

from  inhalation  of  coiton-dusi.  II.  31 

Poeumonoconiosi-i,  II.  32 

Poi.-stjning  of  the  skin  from  hired  bath  ngr* 
clothes.  I.  382 

Piii-ouuus  clothing,  laws  with  regard  to,  I. 
3-2 

Police  power  as  apjtlied  to  sanitari-  mat- 
ters. I.  37 

PoUuHuu  uf  drinking  water.  I.  21*^  vi  st-q. 
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Pollution  of  gronnd-air,  how  to  prevent 

it,  I.  406 
of  streams,  I.  228 

—  of  the  »oil,  I.  445 

—  of  the  soil  by  interments^  I.  538 
Ponds  as  a    source  of    water-supply,   I. 

234 

liable  to  vegetable  growths,  I.  2>t5 

Pontine  marshes,  efiForts  to  reclaim  them, 

1.421 
Porcelain-lined  soil-pipes,  I.  490 
Porcelain,  manufacture  of,  II.  86 
Poren-Ventilation  of  Soharrath,  I.  674 
Pork-packers,  II.  26 
Pork-packing,  II.  433 
Porosity  of  soils,  I.  401 

method  of  determining  it,  I.  440 

Portable  earth  commodia,  I.  510 
Portland  cement,  manufacture  of,  II.  36 
Portland,  Me.,  city  of,  II.  89 
Portsmouth  hospital,  I.  744 
Potash  and  soda  salts  in  water,  II.  121 
Potassic  phosphate  acid,  in  food.  I.  168 
Potassium   bichromate,    manufacture  of, 

n.  17 

—  iodide  in  breast-milk,  I.  99 

permanganate,  as  a  disinfectant,  II. 

664 

Potato  starch,  I.  160 

Potatoes,  preservation  of,  f<H:  long  voyages, 
11.206 

Potteries,  II.  441 

Potter^s  asthma,  II.  36 

Pottery,  manufacture  of,  IL  86 

Potion's  disease,  II.  45 

Poultry,  keeping  of,  II.  400 

the  killing  of,  XL  408 

Poughkeepsie,  water-supply  of,  I.  269 

Poyet's  plan  of  a  hospital,  I.  751 

Pratique,  free,  II.  475 

Precipitation,  treatment  of  sewage  by,  I. 
529 

Preserved  fruits,  adulterations  of,  H.  370 

Pressmen,  II.  64 

Preventable  diseases,  loss  to  a  community 
from,  I.  6 

Previous  sewage  contamination,  term  ex- 
plained, I.  297 

Printers,  II.  64 

Private  nuisance,  definition  of,  I.  40 

Privies,  a  source  of  ground  contamination, 
I.  449 

nuisance  of,  in  villages,  I.  668,  670 


Privies,  proper  arrangement  of,  in  school- 
houses,  II.  604 

Privy  vaults,  I.  516  ;  II.  456 

objections  to,  1.  532 

Privy-wells  and  cesspools,  disinfection  of, 
I.  597 

Prize-fighters.  II.  63 

Probabilities,  mathematics  of,  I.  33 

Processes,  offensive,  II.  890 

Professional  muscular  atrophy,  I.  3^7 

Propulsion,  ventilation  by,  I.  778 

Prostitutes,  II.  54,  461 

Proteid  food,  uses  of,  I.  153 

Proteids,  1.  148 

Prout's  classification  of  food,  I.  147,  148 

Psychrometer,  I.  652 

Pterygium  among  workers  in  alkaline  dust, 
IL  32 

Publio  baths,  I.  378 

Public  nuisance,  definition  of  the  term, 
I.  40;  II.  882 

Publio  nuisances,  II.  381 

Pulsion,  ventilation  by,  L  712 

Pyrrhica,  I.  342 

QUARANTINB,  definition  of  the  term,  II. 

474 

in  the  middle  ages,  II.  473 

prevalence  of  yellow-fever  dependent 

upon  enforcement  of,  II.  505 
Quarrymen,  II.  08 
Quick-lime,  for  disinfecting  purposes,  II. 

566 
Quinine,  germicidal  action  of,  IL  147 
manufacture  of  the  sulphate  of,  IL 

15 

Badiation  of  heat,  L  647 

Radiator,  Folsom's,  I.  768 

Rag-pickers,  IL  28 

Rags,  handling  of,  IL  417 

Railroad -cars,  ventilation  of,  I.  728 

Railroad  employes,  II.  06 

Rain,  a  purifier  of  the  air,  I.  634 

how  produced.  I.  051 

Rainfall  in  different  places,  L  662 
Rain-water  as  a  source  of  water-supply,  L 
224 

chemical  examination  of,  I.  225 

storage  of,  I.  225 

cisterns  in  Venice,  I.  226 

pipes,  ventilation  of  sewers  by,  L  477 

Ramazzini,  on  diseases  of  workmen,  IL  6 
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^^^H             Hand's  house-drain  ventilator,  I.  400 
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^^^H              RaoBOm^  Dr.  W.  H.,  experiments  on  disin- 

Rooms,   disinf^tion   of,  with  solpfaimnu 

^^H                 fection  of  clothin;,  IL  553 

acid.  II.  5.54 

^^M             Ranulo,  I.  S^ 

Roots  of  trees,  entrance  of,   into  sewer- 

^^H             Ration,  in  the  U.  B.  Army,  IT.  IHo.  204 

jointfi,  I.  4ti8 

^^^B             recommended  by  Drs.  McParlia  and 

Roughing  it,  bealthfulnees  of,  U.  173 

^^m                 Perm.  II.  138 

Rowing,  as  an  exercise.*  L  352 

^^^B             for  army  and  navy.  1.  104 

Hoy,  Andrew,  on  poisonous  gasea  of  xninH, 

^^H             RawJiuBon'fl  plan  of  ventilating  eewers,  I. 

11.230 

^^M 

Royal  Free  Hospital.  I.  751 

^^H              Raymond,  on  the  hygiene  of  xnetol  mines, 

Rum,  adulterations  of,  II.  370 

^^M                        253 

Rumscy,  of  Cheltenham,  on  disadraataipeft 

^^^H               Rufininff  of  metalH,  11.  441 

of  covered  corridors,  I.  755 

^^H               Begifttralion,  11.  304 

Running,  as  an  exercise.  1.  343 

^^H              unifonn  eyet^m  of.  urgently  needed 

Russian  bath,  I.  374 

^^H                   in  Uiu  Unitetl  RtAtea,  1.  10. 

stove,  I.  602 

^^H              Beid'H  ventilating  cowl,  I.  779 

^^^H              Relapsing     fever,    tranKportotion    of    its 

SArcHARi>T:  principles,  1. 160 

^^^B                germs  by  ships.  II.  221 

SndLlle-piece  of  sewer-pipe,  I.  469 

^^^H              Reservolni,  impouuUiuK.  1.  238 

Sago,  adnlterations  of,  IL  370 

^^^1              vegetable  growthn  in,  I.  235 

Sailing-vessels  more  liable  than  etcMmexs 

^^^1               Respiration  of  newty-boru  iufaot,  care  of. 

to  yellow-fever  infection.  11.  484 

^^m 

purification  of.  II.  401 

^^M             Respirators,  It  S4 

Sailors,  olassifieation  of,  IL  184 

^^^1               Respiratory  system,  diseases  of,  among  in- 

Salesmen  and  B.ale«womeu.  .11 115 

^^1                  fante. 

Salisbury,  on  the  cause  of  malarial  diso— , 

^^^H              Results   of   water  anolyms,  mode   of  ex- 

U.  145 

^^^1                   pressing,  I.  203 

Salt,  importance  of,  as  an  article  of  diet, 

^^^M              interpretation  of.  I.  304 

I.  107 

^^B              Retentive  strata.  II.  03 

Salt  water,  injahoua  effects  of,  upon  the 

^^H               surfaces,  11.  03 

ear.  L  3S3 

^^H'             Reversible  blowiag-fon.  II.  190 

baths,  artiflda!,  T.  377 

^^^B               Re3moM8'  mnn-hole  and  trough,  I.  487 

Sand-blast.  11.  IS7 

^^H              Rhachitis.  causes  of,  1.  Ill 

dust  from,  a  nniennoo  to  neighboring 

^^^B               Rice  starch,  I.  lUl 

esLablishments,  IL  420 

^^^1              Rivers,  as  a  source  of  water-supply,  L  327 

RftTid-filUrs.  1.309 

^^^1              navigable,  injury  to,  from  accnmula- 

Sanda,  I.  427 

^^^1                 tion  of  sewage,  I.  527 

Sandstones,  L  497 

^^^H              Hivera  PoUiilion  Commission,  examination 

Sandy  soils  occasionally  maUuions,  I.  437 

^^^1                  of  rain-water,  I.  235 

Sanitation,  influence  of,  upon  mortality. 

^^^B               experiments    on    self-purificatiou   of 

II.  330 

^^H                  waT«r,       2.10 

Sanitary  anministration,  unit  of  area  for. 

^^H              report  on  condition  of  Engliab  rivezs, 

r44 

^^1 

board,  duties  and  powers  of,  L  45 

^^H             Rivers,  pollution  of,  I.  238 

boards  in  villages,  I.  560 

^^^B              Hoods,  public,  protection  of,  from  surface 

eianunation  of  deep  «'ells,  L  iHO'i 

^^M                 defilement,  I.  508 

examination  of  ground  water,  L  304 

^^^B              Rochdale  system  of  removing  excreta,  I. 

■  -     examiuution  of  surface  waters,  I.  308 

^^B                 517 

Scarlatina  latcns,  IL  528 

^^^H               Rocks,  granitic,  metumorphic,  and  trap,  I. 

simplex  and  onginosa,  II.  538 

^^M 

Scarlet  fever.  11.527 

^^^B               limestone,  and  magnesian  limestone, 

a  prolific  cause  of  death  among  chil- 

^^B 

dren,  II.  276 
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Scarlet  fever,  spread  of,  through  sewer-air, 

1.590 

second  attack  of,  11.  639 

ScaveDgers,  II.  27 

Schizomycetea,  I.  16 

School-house,  proper  construction  of,  II. 

598 

selection  of  site  for,  II.  597 

School-honses,  drainage  of  site,  XI.  604 

heating  and  ventilation  of,  II.  599 

School  hygiene,  II.  597 

bibliography  of,  II.  625 

School-rooms,  proper  lighting  of,  XL  611 
Schooling,  age  of,  I.  138 
Schtitzenberger's  method  of  determining 

dissolved  oxygen,  I.  295 
Scott^A  process  of  treating  sewage,  I.  531 
Scrivener^s  palsy,  I.  337 
Scrofulons  disease,  among  infants,  IL  279 
Scurvy,  II.  142 

among  sailors,  II.  220 

Sea-bathing,  its  effects,  I.  376 

precantiona  in,  I.  376 

Sea,  discharge  of  sewage  into,  I.  628 
Seamen,  in  the  technical  sense,  U.  184 
Seamstresses,  II.  61 
Sea-sickness,  cause  of,  11.  187 
Seats  and  desks  in  schools,  II.  614 
Seborrhcea,  I.  302 
Sedentary  life,  II.  65 
Sedimentation,  I.  264,  265 
Segmental  stoneware  sewer,  L  470 
Seine,  pollution  of,  I.  295 
Self- purification  o^ater,  I.  230 
Septicaemia  due  to  microphytes,  I.  25 
Serum-albumen,  I.  149 
Sewage,  composition  of,  I.  461 

disposal  of,  I.  526 

effect  on  drinking-water,  L  820 

purification  of,  I.  520 

irrigation,  I.  533 

works  of  Dantzic,  plan  of,  I.  419 

Sewer-air,  effect  of,  upon  workmen,  I.  586 

and  drain  combined,  I.  419 

gas  in  the  air,  I.  636 

openings,  11.  458 

water,  results  of  examinations  of,  L 

453 
Sewers,  air  of,  I.  452 

construction  of,  I.  464 

flushing  of,  I.  473 

necessity  of,  in  large  towns,  I.  460 

objections  to.  I.  536 


Sewers,  sectional  forms  of,  I.  466 

ventilation  of,  1.  475 

Sewing-machines,  influence  of , upon  health 

of  women,  IL  61 
Shade,  excessive,  II.  577 

trees  near  houses,  L  444 

Sharpies  on  adulteration  of  food,  II.  861 
Sbeafer  on  hygiene  of  coal  mines,  II.  229 
Sheep,  keeping  of,  II.  399 

slaughtering  of,  II.  408 

Sheep^B  milk,  analysis  of,  I.  106 

Sheets,  I  384 

Shell-burning,  II.  434 

Shelter-tent  of  the  United  States  army,  IL 

102 
Sherringham  ventilator.  I.  774 
Ship  fever  and  quarantine,  IL  404 
Ship,  names  of  its  different  parts,  II.  178 
Ship's  lungs  of  I^ales,  IL  199 
Ships,  ventilation  of,  II.  199 
Shoemakers,  II.  04 
Shoes,  I.  385 

Shoots  for  soiled  clothing,  L  765 
Shower-bath,  I.  373 
Sibley  tent,  II.  90 
Siderosis,  II.  32 
Silicated  carbon  filter,  I.  279 
Silk,  chemical  peculiarities  of,  IX.  212 

microscopic  appearances  of,  U.  211 

operatives,  II.  45 

Sillar  process  of  purifying  sewage,  I.  530 
Silversmiths,  nature  of  their  occupation, 

II.  13 
Singers,  public,  IL  68 
Sinks  and  waste-water  pipes,  L  492 
Sink-traps,  I.  494 
Sinks,  disinfection  of,  II.  567 

position  of,  in  camps,  IL  118 

Site,  selection  of,  for  house,  I.  441 

of  camps,  IL  90 

Sitz-bath,  I.  373 

Skin,  anatomy  and  physiology  of,  I.  369 
Slaughter-house,  plan  of,  II.  406 
Slops,  form  of  sink  for,  L  762 
Small-pox,  IL  515 

and  quarantine,  IL  495 

cost  of,  to  the  city  of  Philadelphia  in 

1871-73,  I.  8 

deaths  from,  among  infants,  IL  277 

duration  of  eruptive  stage,  II.  515 

management  of  cases,  11.521 

on  shipboard,  II.  221 

period  of  incubation  in,  II.  515 
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8tn>^n-|>ox,  (|iio»tiou  of  ocvntAfrion,  11.  ni^ 
rwiomUbtioe  uf,  to  aUiQrcrupt4T«  dit^ 

ordera,  IL  fllO 
Smut^  ou  hjiciMiv  of  cAmp*,  11.  70 
Kinfilt*i»,  n.  ail 
Bmelttxiir.  J  I.  Ul 
Rmith,  AxidroMT  H.,  if]vOJiti|i:«tloiu  with  ifo-^ 

Ifvurd  to  cniMOD  dimiuMj,  IL  0i^ 
fimith,  J.  L.,  on  iuloatUo  diuThmd  dk- 

««M,  n.  280 
finith'a  «xp«rim«DU  ivitU  aloohol,  I.  1TR 
^^^  RtrDol-ivrttAptikg  and  laftdiI^^  niuliiutf, 

I.  AOO 
i^^N  two-horiM  «id«-«w««pftr,  I.  0A9 
Anoka  M  ft  DuUiiiKc,  n.  484 

oommnnwr*,  H.  iUf* 
Hmoky  QhitnDvjv,  1.  0H.'> 
Onow,  Dr.t  on  RuxAll'tio^  IX.  617 

Fi-.Tnoval  of,  from  utrecte,  I,  501 

~ —  WAtor,  obnnctvr  of^  11.  199 

Soap'zuakvt*,  U.  2A 

muking,  H,  AiS 

Boapv  propot  kijid*  to  um,  L  S71 

6«»ji*Ujii*t  tant»«o,  I.  eOH 

Sodk  fiLctorie*.  tL  ]5 

^— ^  majiafiUTture  of,  II.  440 

Sodic*  obUmile,  L  IfiT 

t>hQ«|»hikt«,  ftlk&Uii«,  in  food,  L  168 

Sodium  chloride,  importance  of.  cm  an  iH' 
grt'dlptit  of  thi?  itifatif  B  food^  L  U5 

fioftcniug  of  WBter.  I    S83 

Soil  and  wator,  I.  399 

Soil,  conditions  of,  affecting  health,  I.  399 

conBtituunts  of,  I.  400 

eflffct  of  it»  com|K>Bition  upon  tem- 
perature,  I.  tiH;j 

druiniij,'t'  of,  I.  4If5 

examination  of,  I,  4.17 

pollution  of.  I.  445 

pollution  of,  by  interments.  I.  r>.1S 

pollutiou  of,  by  surface  de&lement,  I. 

n  19 

solid  constituenta  of,  I.  425 

teniiMjrature  of.  influcncetl  by  drain- 
age I.  4.14 

moiHture  in  connection  with  the  eti- 
ology of  disease,  I.  412 

Soils  considered  in  rt-latiou  to  heat,  light, 
malaria,  <to. .  1.  4o2 

porosity  of.  T.  401 

—    speciti*!  boat  of.  1.  fM4 

coustitiicuts  of  the  Boil,  I.  425 


Soltm&nn^t  nuning'-bottJti,  T  iSt 

KoluUOD    lUUAtTbt^,   L  ^6i 

Sonpt,  I.  IHU 

Space,  ■tiperfici&l  vid  cubic,  per  pntient  in 

boppitaJ  wnrdif  L  757 
StmltfiilKt-v  I.  Ifi 

fipikoiBb  or  Tc^a»  cnttlu  fvvor^  I.  20 
tlpi^'dirck,  II    178 
t^|iBiiUM>dlo  ot]{otl«m,  I.  200 
gpcnJtvTH,  putiUo,  II,  (^ 
t^pociHu  hcAt,  L  653 
S]H*ctrowx}pic  t«Mit  for  imxboalc  oiddo,  L 

635 
flpioM,  Adttltenvtioiui  ot^ll.  U71 
Hptaai  tnitfttkm  luiil  ucutuiliAnlA,  IL  031 
BpSOBta^waax*.  high  l*jatifxninti)  of^  It 

41 
Splnl  tray,  Lathjuu**,  I.  461 
BptrocbOBt*  OttermAivtU  of  Cobn,  I   &(r 
Spiiog^ra,  ftjaro  of  «pucuM  of,  I   iWa 
^Mto  Utfvx,  L  10 
Spoii([«-lHLlh^  1.  S73 
Spoajp.  UMd  for  wjttAr-QitAriL  1  276 

f^preo^ra  tMt  for  oitrutoft.  It  12G 

^priuff  m»trMMt.  I,  3^ 

Spring*  wi  ft  •ouTOfl  of  wfttvrvupplj,  1. 3fl3 

At  Samog4,  K.  Y..  I.  Sfl2 

^—  formatft^n  of,  I.  Hi 

-^ —  in  p ■!]»,■  ml,  T.  5*51 

ftptinklinj?  of  wireetfl,  f  jWJ 

StJibleB.  di-sinfectionoL  Jl    5(1^ 

sanitary  condition  of.  11.  302 

Stagnant  i>ools,  how  t^disinfect  them,  II. 
507 

Staircases,  fire-proof,  in  school -houses,  II. 
599 

in  hospitals.  T.  754 

St,  Autoino  bo5ipital  in  Paris.  I.  744 

Starch,  proportion  of,  in  different  grains, 
I.  102 

Starches.  I.  IfiO 

State  l)oard.s  of  health,  functions  of,  I.  55 

me<licine.  I.  40 

Sttiam-boib'r".  incruwtaiion  of,  I.  216 

SU'am.  heritin^'  by,  I,  (J!H 

St^'aniers  It-ss  liabU-  to  yellow  fever  infec- 
tion than  sailintr-vcssrls,  II.  484 

Steam-whistles.  II.  4GS 

Stearin.  I     15s 

Siimulatin^'  enemata.  in  asphyxia  or  de- 
bility of  tlie  newly-b.irn    I.  70 

St.  Louia,  wttter-Kui'])ly  of,  1   260,  208 
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St.    Lake's    Hospital,   ventilation  of,   by 

means  of  a  chapel,  I.  777 
Stockbhdge*8  theoiy  of  the  origin  of  dew, 

1.658 
Stokers,  II.  67 
Stonecutters,  II.'  36 
Stoneware  sewer,  segmental,  I.  470 
Stories  or  doors,  number  of,  in  hospitala, 

I.  751 
Storm-overflows,  I.  463 
Stoves  and  furnaces,  I.  601 
Stoves,  ventilating  power  of,  I.  605 
Stothert's  process  of  purifying  sewage,  L 

531 
Strain,  mental,  11.  618 
Straw-hat  makers,  IL  14 
Streams,  self-purification  of,  I.  S30 
Street-cleaning,  I.  557 
Street  gullies  and  traps,  I.  473 
Street -gutters,  11.  458 
Street-music,  II.  422 
Street-pavements,  I.  553 
Street-sprinkling,  I.  563 
Street-sweepers,  II.  40 
Street-sweeping,  II.  431 

machines,  I.  558 

Street-vending,  II.  423 

Street- washings,  manurial  value  of,  I.  403 

Streets  and  public  places,  disinfection  of, 

II.  507 

Stuffs,  comparative  value  of,  for  clothing, 
I.  379 

Stnigis,  on  syphilis,  II.  539 

Subbotin^s  experiments  with  alcohol,  I. 
172 

Subcutaneous  injections  of  brandy,  in  as- 
phyxia or  debility  of  the  newly-born,  I. 
70 

Substitutes  (animal)  for  milk,  I.  117 

(vegetable)  for  breast-milk,  I.  119 

Subsistence  diet,  II.  135 

Subsoil  drainage  in  connection  with  irri- 
gation, I.  533. 

drainage  of,  I.  417 

Sugar,  adulterations  of,  IL  370 

refiners,  II.  27 

refining,  II.  437 

Sugars,  I.  103 

Sulphates  of  iron  and  zinc,  use  of,  for  dis- 
infecting purposes,  I.  504 

Sulphur  compounds,  presence  of,  in  the 
air.  I.  629 

Sulphur  for  disinfecting  purposes,  IL  200 


I  Solphuretted  hydrogen,  injohouB  effects 
I     of,  II.  17 

I  Sulphuric  acid,  disinfecting  powers  of,  IL 
6G1 

I fumes  of,  effects  upon  vegetation,  II* 

I     443 

I  Sulphurous  acid,  fumes  of,  IL  13 

I use  of,  as  a  disinfectant,  IL  558 

{  Summer  heat,  influence  of,  upon  diairhceal 
j     mortality,  11.  287 

Sun-bath,   in    connection    with '  hospital 

ward,  L  764 
j  Sunlight,  effects  of  deprivation  of,  IL  383 

Sunstroke,  in  army  of  the  Potomac,  II.  157 

Superphosphate  of  lime,  manufacture  of , 
1L440 

works,  odor  from,  II.  445 

Surface  defilement,  pollution  of  aoil  by,  L 
649 

Surface  waters,  sanitary  examination  of,  L. 
308 

variation  in  composition  of,  I.  808 

Suspended  matter  defined,  I.  364 

method  of  determining  amount  of,  L 

303 

Susquehanna,   the  yellow  fever  ship,  II. 

223 
I  Susurrus,  muscular,  I.  818 
,  Swansea  Hospital,  ground  plan  of,  I.  743 
'  Swete*8  plan  of  a  cottage  hospital,  I.  786 
'  Swimming,  I.  377 
i  Swinging-cap  (Boac,  P^clet>,  I.  684 
'  Swinging  signs,  dangerousness  of,  II.  464 
I  Syntoniu,  I.  151 

I  Syphilis,  effect  of,  upon  health  and  longev- 
I      ity,  II.  541 

hygiene  of,  II.  539 

secondary,  apt  to  be  oonf  otmded  with 

small-pox,  II.  516 

Syphon -trap,  ordinary  form,  1.  ^4 

ventilated,  I.  495 

Tabacosts,  IL  33 

Tffiniro,  I.  205 

TaUors,  II.  05 

Tailor's  cramp,  1.  337 

Tank  system  of  removing  excreta,  1.  610 

Tanners,  II.  20 

Tanning  and  leather-dressing,  II.  433 

Tape-worms,  I.  205 

Taper-pipe,  1.  484 

Tartaric  acid  as  an  indirect  aliment,  1.  UO 

Taylor,  B.  C,  table  of  mine-gases,  IhM^ 
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^^m                                            ^^^^^™           INDEX.                      ^^^^^^^^^^^^B 

^^^H                Taylor's  pail  srstem  of  romoTin^  excretAf 

Transport,  soils  of.  I  425                       ^^^^1 

^^m              517 

Trapping  of  drainpipes,  L  486                 ^^^^H 

^H 

Traps,  different  forms  of,  I.  404 

^^^B                 adultor&tions  of,  II.  371 

Travellers,   detention   of.     by   qoarantiBe 

^^^1                oud  coffee,  pbysiolug-iual  effects  of.  I. 

authoriticfi,  II.  507 

^H 

Trees,  effect  of.  upon  the  draiiiage  of  the 

^^H                t&Bten,  n.  60 

soil.  L  431 

^^H                 Teeth,  cue  of,  L  8^ 

Triohiniaatfl,  I.  201 

^^^H                of  iufantR.  caro  of,  L  134 

Tripe-  and  offal-boiling,  11.  430 

^^^1                Temperatures  of  rock  at  different  depths, 

cleaners.  IL  26 

^^1                     U.  25K 

Tripler,  Dr.,  on  organisation  otftrmyho»- 

^^^H                 Temperature  of  Buii  influeDoed  bj  draiu- 

pitjils,  IL  104 

^^H                     age,  1. 

Trocoduro,  palace  of,  ventilation  of,  I.  723 

^^^H                of  the  newly-bom.  I.  85 

Tubercular  disoaoe  among  infanta,  U.  279 

^^^H                 uniform,  of  water-aappliee,  I.  S21 

Tumbler  water-closet,  1.  500 

^^H                 Tents,  different  fomifl  of,  II.  97 

Turkish  bath,  L  374 

^^^1                 for  hospital  patiente,  1.  765 

Tumbuirs  five  cardinal  directions  for  tw- 

^^H               TentiD^-out.  IL  173 

Bcls,  IL  224 

^^H                 Tepid  bath,  temperature  of,  I.  374 

Turner  on  hygiene  of  merchant  and  naval 

^^^P                Terra  alba,  oae  of,  for  adulteration  of  can- 

marine,  11.  177 

^^^    1               dy,  II.  368 

H                        Teiicudo.  lake  of,  near  ciby  of  Mexico,  I 

TyadaU*8  respirators,  IL  264 

Type-metal,  workers  in,  IL  49 

^K 

Type-setter's  cramp,  I.  337 

^^^H               Texture,  importance  of,  Id  clothing,  I.  380 

Typhoid  fever  and  polluted  water-supply, 

^^H                Tbeifls  river,   regulation  of  its  coarse,  L 

L  593 

^H                   425 

and  sewcr-ajr,  I.  587 

^^H               Theobromine,  I.  180 

**  ground-water  theory  "  of  ita  causa- 

^^^H               Thermometer,  different  forma  of,  I.  656 

tion,  I.  581 

^^H               Thudicbam  ou  wine,  IL  373 

in  military  camps,  IL  I-IO 

^^H                Tidal  valves.  I.  473 

origin  of.  1.  576 

^^^1               Tide,  cffectM  of,  upon.air  of  ecwers,  I  476 

Typhus  fever,  on  shipboard,  II.  221 

^^^1               effect  of,  on  wells  near  Uie  sea,  I.  201 

Tyson,  ou  food  and  drink,  L  143 

^^H                Tiles,  vitrified,  I.  414 

^^H                Tiu -lined  luud  pipe,  1.  290 

Uixens  rendered  sluggish  bysewer-iur,  I. 

^^^B                Tinware  made  of  teme  plate,  II.  3*5 

590 

^^H                 Tobacco,  1.  182 

Umbilical  cord,  anatomy  of,  L  77 

^^H                 duflt.  effects  of,  11.  41 

treatment  of  the  normal  and  patho- 

^^^1                  in  training.  I.  361 

logical  conditions  of,  L  77 

^^H                Tooth-powdem  for  children*R  teeth,  I.  137 

Qnit  of  area  for  sanitary  administration. 

^^^H               Total  solid  matter  in  water,  detennlnatlon 

I.  44 

^^B                               296 

Urea,  quantities  excreted  under  different 

^^^B               Tottenham,  work  done  by  sanitary  associ- 

bwlily  conditions,  I.  328 

^^H                             of,  IL  588 

Urinals.  L  .VMt,  763 

^^^1                sanitAry  association  of.  11.  583 

Urine,  effects  of  exerdso  upon,  1, 896 

^^^H                Toulouse.  France,  water-supply  of.  I.  250 

elimination  of,  In  the  uewly-liom,  L 

^^^1               Tracy,  on  bypcno  of  occupation,  IL  5 

84 

^^^1                 ou  public  nuiMances.  IL  :t81 

Urticaria  among  carders  of  cotton,  IL  40 

^^^H on  village  sanitary  uasoclatlonfl,  IL 

^^M                    573 

^^M               Trade-winds,  L  646 

Utensils,  disinfection  of,  IL  568                     ^J 

Vaccin/vtiox,  IL  523                                    ^^ 

^^M               Trades,  offensive.  IL  390 

oonipulsory,  IL  526                                        J 

^^^1                Training;,  phynicol,  I.  856 

coiiipniRory,  of  children.  11.  277              ^^M 

^^^t^^        Trauflom  window,  Folaom's,  I.  773 

Vacuum  system  of  ventilation,  I.  712           ^^M 
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Valves,  tidal,  I.  473 

Yander  Poel,  on  maritime  quarantine,  II. 
473 

Von  Harlingen,  on  the  care  of  the  person, 
1.369 

Van  Noorden's  chimney-cap,  I.  C83 

Vapor  bath,  temperature  of,  L  374 

Vapors  and  gases  inhaled  in  certain  occu- 
pations, II.  13 

Varicella,  often  mistaken  for  small-pox, 
II.  516 

Varnish-making,  II.  438 

Vegetable  albumen  and  fibrin,  1. 153 

casein  or  legumin,  I.  153 

growths  in  sources  of  water-supplj, 

1.235 

matter  found  in  the  soil,  I.  428 

matters,  storage  and  handling  of,  II. 

416 

substitutes  for  breast-milk,  I.  110 

V^etables,  canned,  II.  361 

V^etarianism,  I.  187 

Vegetation,  influence  of,  upon  conditions 
of  the  soil  and  atmosphere,  I.  430 

Venereal  disorders  aggravated  by  sewer 
emanations,  I.  590 

Venice,  rain-water  cisterns  in,  I.  336 

Ventilation,  I.  671,  703 

— ^  artificial,  I.  713 

natural,  I.  708 

of  hospitals,  I.  770 

of  mines,  II.  248 

of  sewers,  I,  475 

of    sewers,    how    best    effected,    I. 

478 

of  ships,  II.  199 

Ventilating-shafts  and  -pipes,  11.  457 

Ventilator,  the  Sherringham,  I.  774 

Vienna  opera-house,  ventilation  of,  I. 
725 

water-supply  of,  I.  263. 

Village  sanitary  associations,  II.  573 

Vinegar,  adulterations  of,  II.  372 

Vinegar- making,  II.  437 

Violinists*  cramp,  I.  337 

Virus,  collection  of  for  purposes  of  vac- 
cination, II.  520 

Vital  statistics,  II.  303 

Vitellin,  I.  151 

Vitrified  stoneware  tiles,  I.  414 

Vohrs  fat-rendering  apparatus,  IL  427 

Volunteer  aid  societies  in  time  of  war,  II. 


Walker,  Gen.  F.  A.,  on  relations  of  race 
and  nationality  to  mortality  in  the  Uni- 
ted States,  II.  336 

Wall -paper,  colored  with  arsenical  green, 
IL  47 

WaU-ties,  I.  415 

Waller,  on  dlsinfcfctants,  II.  547 
I  Walls,  damp-proof,  I.  747 
, hoUow,  I.  415 

permeability  of,  to  air,  I.  710 

Waltham,  Mass.,  water-supply  of ,  I.  350 

Wanklyn'a  process  of  water  analysis,  I. 
301 

standard  of  milk,  II*  366 

Ward  adjuncts,  I,  761 

proper  size  of,  I.  756 

unit,  I.  749 

Wards  for  convalescent  patients,  I.  764 

isolating,  I.  765 

private,  I.  764 

square  vt.  long,  I.  759 

Waring'a  system  of  sub -irrigation,  I.  535 

I trap,  I.  408,  781 

I  Warm  bath,  temperature  of,  I.  374 

Warm  baths,  effects  of,  I.  373 

Wash-stands,  stationary,  L  493 

Washerwomen,  special  liability  of,  to  salt- 
rhenm,  II.  53 

Waste  of  water,  I.  313 ;  methods  for  les- 
sening, I.  214 

Waste-water  pipes,  I.  492 

Watchmakers,  II.  50,  61 

Water,  aeration  of,  I.  307 

analysis,     Frankland's    process,    L 

302 

analysis,  mode  of  expressing  results, 

I.  293 

analjrais,  Wanklyn-s  process,  I.  301 

chemical  treatment  of,  I.  286 

1 distilled,  improvement  of,  I.  216 

effect  of  conduits  and  service>pipes 

on,  I.  287 

effect  of  lai^  bodies  of,  upon  climate, 

L660 

effects  of  free  use  of,  I.  168 

hard  and  soft,  comparative  merits  of, 

I.  216 

in  the  soil,  I.  409 

Water-closet  trap  of  Eassie,  I.  496 

Water-closets,  I.  498 

and  sinks,  disinfection  of,  I.  607 

disinfection  of,  IL  667 

dispoeitiou  of,  in  hospitals,  I.  701 


^M                      ^^^^^f                      ^^^^^^^^^^^ 

^^m                Wniet    oooUminatton    by    cemeteriea,   I. 

Wella,  artesian,   subject   to    Tariaiion.  I     1 

^H 

260                                                                  1 

^^H natural,  improvement  of,  L  394 

driven,  I.  253                                              ] 

^^H                not  found  pure  in  nature,  I.  216 

of  fresh  water,  near  the  aea,  I.  S50 

^^H                pipes,  cast  iron,  I.  '■lV^7 

— -  shallow,  effect  of  pumping  on,  L  9U^H 

^^H                ~^—  pipea,  wrought  iron,  I.  288 

in  Brooklyn,  N.  Y.,  1.  2iA                 ■ 

^^M               pollution  of,  L  218  et  eeq. 

pollution  of.  1.  243                                  H 

^^H                poUnted,  cause  of  diseaAO,  L  318 

Wentfield  river,  Mabsl.  collecting  saQ<q^| 

^^H                - — '  puriQcalioQ  of,  by  iron,  1.  379 

in,  I.  346                                                    ■ 

^^H                quantity  of»  necessary  for  public  rap- 

We«ton,  the  pedestrian,  experimenta  apa^^f 

^H                    ply,  I.  211,  213 

L  330.  331                                                 ^M 

^H                         quality  of,  I.  215 

Wet  bulb  thermometer,  I.  058             ^^^M 

^^1                ficlf-purificatton  of,  I.  230 

Wet-nurse,  selection  of,  I.  109             ^^^| 

^^H                softening  of,  I.  383 

Wheat  to  diet  of  children,  I.  121          ^^H 

^^H                 Btorago  of,  on  board  ahipa,  II.  201 

starch,  I.  161                                            H 

^^m                temperature  of,  I.  331 

Wheeler^s  water-closet  diainfector,  L  508       ' 

^^^                too  Uttle  given  to  infantci,  I.  118 

White-damp.  U.  344 

^^B                oupalatable  when  pure,  I.  216 

Whooping-cough,  1 1.  533 

^^B                  waste  of,  I.  218 

Wicker  baskets,  for  the  burial  of  the  AmmA      i 

^H                 Water-gas.  I.  040 

IL453                                                     H 

^^1                 >Vatcr-mains,  cast  iron,  I.  287 

work  cofflna,  (.  545                                  ^M 

^^B                 maine.  wrought  iron,  I.  388 

Wilson  on  barnyard  nuiaanoee  io  villag<«jH 

^^m                 Water-8tove.  I.  (>H9 

I.  573 

^^K^          Water-supply,  clasfiification  of  sooroes  of, 

Wind,  designations  of.  according  feo  veloci- 

^^^K            I.  33a 

ty,  I.  065                                                    ^ 

^^^V         double, 

velocity  of,  I.  064                                 H 

^^F                 Lutermitleut,  I.  315 

Window  ventilation,  I.  711                              ^M 

^^m                 importance  of ,  I.  311 

Windows,  proper  number  of,  in  hospjta^^ 

^m               in  vinagu,  II.  577 

wanht.  I.  758                                                ^M 

^^M                 literature  of,  1.  310 

proper  sise  and  posiUon  of,  in  sohoo^H 

^H                   of  Americiin  cities.  I.  212 

rooms,  11.  013                                             V 

^H                   of  English  cities,  I.  213 

Windsail,  EX.  100                                               fl 

^H                  of  Continental  clUes,  I.  213 

WindsaiK  I.  713                                     ^^B 

^H                   of  camps,  n.  110 

Wine,  adulterations  of,  II.  373            ^^^^t 

^H                  of  Wuriemburg,  1.  222,  230 

Wines,                                                       ^^^1 

^^m                 — —  iionda  as  a  uource  of,  I.  334 

Women,  education  of.  11.  622              ^^^^| 

^H                  rain-wator  as  a  source  of,  I.  237 

Wood  creosote.  II.  5.'»0                       ^^^1 

^H                  rivers  as  a  source  of,  L  237 

Wood,  Edward  S. ,  on  analysis  of  hoapital 

^H                  Water-supplies,     affected     by     vegetable 

air,  I.  720 

^B                       growth,  I.  233 

James  K.,  case  of  phosphorus  necro- 

^^m                Water    system    of    removing    excreta,  L 

sis,  II.  21                                                     _ 

^m 

Wooden  paveraenta,  objections  to.  I.  554  ^H 

^H                  WatAon's  plan  of  ventilation.  I.  776 

Wood  worth,  Dr.  John  M.,  facts  regardingH 

^^m                 Waakenphoat.  sbues,  1, 3do 

yellow  fever  epidemic  of  1878,  1 1.  501    ^H 

^H                   Weaning,  period  uf,  1.  03 

—  on  hospital  cowttruotion,  I.  745           ^H 

^H                Wedge-tent,  11.  08 

Woody  abre.  I.  105                                       ■ 

^H                 Weight,  loss  of,  in  the  infant,  I  90 

Wool  and  cotton,  chemical  differonoea,  U* 

^^^^_           reduction  of,  in  training,  I.  8ft7 

211 

^^^^B          Weightman,  statements  of,  with  regard  to 

microscopic  appearances  of,  IL  811 

^^^^               workers  in  quinine,  11.  ill 

spinners,  11.  44                                     ^_ 

^m                WeUa.  abaorbing.  I.  SoO 

Woolwich   hOHpiial,   ground    plan    of,    I^H 

^H                 artesian,  liability  of  pollution  of,  1 

H 

^1                     358 

old  mariue  hospital  at,  L  744            ^H 
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Workmen,  sanitary  condition  of,  II*  6 

Wrestlers,  IL  6S 

Writer's  oromp,  II.  63 

WOrtemburg,    water-supply  of,    L    322, 

230 
Wjlie,  W.  Q>.,  on  hospitals  with  one-story 

wards,  I.  753 

Ykllow  fsvsu  and  quarantine,  U.  487 


Yellow  fever,  how  its  spread  inland  tihoiUd 
be  repressed,  II.  507 

on  shipboard.  II.  221 

origin  of,  I.  570 

Zinc  in  breast-milk,  L  09 

Zinc  smelters,  II.  20 

Zinc  sulphate,  or  white  vitriol,  11.  50f? 

Zygnema,  figure  of  species  of,  I.  23G 
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